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A 22,000-TON FLOATING DRY DOCK FOR BRAZIL. 

The Brazilian Government has recently received delivery at 
Rio de Janerio of the new 22,000-ton floating dock built by 

Messrs. Vickers, Sons & Maxim, Limited, of Barrow-in-Fur- 

ness, This dock is intended for accomodating the Minas 

Geraes and Sao Paulo, the two super-Dreadnoughts lately 

built for Brazil by Sir W. G. Armstrong, Whitworth & Co., 
Limited, of Elswick-on-Tyne, and Messrs. Vickers, Sons & 

Maxim, Limited, of Barrow-in-Furness, and it will be moored 

in the entrance channel between Governador Island and Bo- 

queira Island, the Brazilian naval store yard at Rio de Jan- 

iero. 

The dock is of the double-sided, self-docking type known as 

Ft. Ins. 

Over-all length of dock over 25-foot platform............... 550 6 
Over-all length of dock over pontoons.....................- 500 6% 
Over-all@lenethwotmcentralmsectionerrenetaieiieiaicieeiioiieicioe 165 3 
Over-all@lenethwotmeachwendusectionsri\elsiclelelelelerlerelelelleleleleieielsie 167 734 
Overall GaGtn OF Godkoas060000060000000000000000000000000 136 05% 
Over-all depth of pontoon at center.......... SA TTA Noone ere 18 33% 
Over-all depth of pontoon at foot of walls................... 17 9% 
Over-all length of side walls, including docking lands........ 450 6 
Over-all height of side walls above pontoon deck............. 45 6 
Over-all height of side walls and pontoon................-...- 63 3% 
Over-allwidthwotssidemwallsmatebaseserrseieiceiceiciictictiiciereds 18 0% 
Over-allijwidthwotssidemwallstatatopepemeiiiceieiiceiinniceiie 12 6% 
(Clee Valin: SoodesohdomoasolodououoddGondooDdodaoonodssacas 100 
Messin Gherts OF FESS. 65c0000000000000000000000000000000 30 
Eveightwofekeeltiblockstemtrcriiierletelettelecietcisieincrekelbeloiclereereteions 
Depth of water required to dock vessel of 30-foot draft, includ- 

ing 6 inches for troughs and 5-inch clearance............ 53 3 
Mreehoardwofpsidemwall sipeapismy mvetectetomictereesetree eo aioe 10 6 

A 22,000-TON FLOATING DRY DOCK BUILT IN ENGLAND AND TOWED TO BRAZIL. 

the bolted-sectional type, and has been built from designs pre- 

pared by Messrs. Clark & Standfield, consulting engineers, of 

Westminster, London, It consists of a pontoon, or lifting 

portion, and two parallel side walls, built on to, and forming 

part of, the same, and the whole is divided lengthwise into 

three sections of unequal length by vertical joints running 

round the whole profile of the dock. The following is a table 

of some of the leading dimensions: 

The pontoon consists of a rectangular structure plated in 

all round, with the exception of the portion of the deck which 

comes directly under the walls, and stiffened internally by 

longitudinal and transverse girders. It is divided into three 

sections by two joint chambers. The middle section is 165 

feet 3 inches long, and rectangular in plan, and the two end 

sections are each 167 feet 734 inches long, and have their outer 

extremities built in the form of a point or bow, terminating in 
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a working platform, carried on 

girders. 

The general construction of all three sections is, however, 

the same. The bottom plating runs transversely in the home 

and rider strakes, and is lap-jointed. The top or deck plating 

is similar, but here there are end butt joints with inside 

covers. 

plating of the walls. The pontoon is divided into six compart- 

ments by five longitudinal watertight plate bulkheads, occurring 

one at the center or keel line, and the others (called the inner, 

intermediate, and outer intermediate bulkheads) on each side 

of the center. These bulkheads are of varying heights to suit 

the camber of the deck of the pontoon. The deck of the pon- 

toon is built with a camber. The central portion under the 

strong plate and braced 

keel blocks is flat for a width of 10 feet thus affording. 
a parallel base for the keel blocks. Outside, the plating cam- 

bers off until at its junction with the wall it is 6 inches lower 

than at the center. Transversely the pontoons are divided (in 

addition to the joint chambers) into fifty bays, sixteen in the 

central section and seventeen in each end section, by trans- 

verse girders. The end bay in the points is 5 feet long, but all 

the others are 10 feet long. The walls of the dock are rect- 

angular structures in plan, but they have a batter to the face 

or inside. They are in two tiers or stores, and are situated on 

the top of the pontoons, of which they form a continuation. 

At a distance of 20 feet below the top deck is the engine- 

deck, which is continuous over the whole length of the side 

walls. On this deck are placed the boilers, engines, dynamos, 

and machinery, the various rooms containing these being 

divided off by partition bulkheads. Above the same deck the 

necessary accommodation for the crew of the ship is provided. 

The ‘engine-deck, which is longitudinally plated and single 

riveted throughout, is attached to the side plating by an angle 

ring, and is watertight over its. whole length. Each wall is 

divided, in addition to the joint chambers, into twelve water- 

tight divisions by plate bulkheads coming in line with the 

bulkheads in the .pontoon, of which they are a continuation. 

These extend to the height of the engine deck, and are plated 

transversely, and single riveted throughout. In each end sec- 

tion of the dock the engine-deck is divided off by watertight 

collision bulkhead, being a continuation of the first water- 

tight bulkhead in the side wall. The engine-deck of the end 

sections is further divided by three non-watertight partition 

bulkheads, a doorway being provided to give access from 

one room to another. The upper portion of one of these bulk- 

heads is made watertight to form an end to the water tank. 

Each wall of the central section is divided by similar partition 

bulkheads, The joint bulkheads of all sections are made 

watertight, and provided with a watertight door at the engine- 

deck level to give access from one section to another. 

About 1 foot below the top deck an iron running deck ex- 

tends from ladder to ladder, as shown on the general view of 

the dock, consisting of chequered plate and an edging angle, 

and carrying on its outer edge a rubbing timber supported by 

brackets projecting from the face plating of the wall. These 

brackets occur in way of every other side frame. At a dis- 

tance of about 8 feet 6 inches and 19 feet, respectively, below 

this, two further stages, known respectively as painting and 

shoring stages, are provided. They are of similar construc- 

tion to the running deck. The running deck is provided for 

enabling ropes to be easily handled and run from one end of 

the dock to the other outside the stanchions. On it are placed 

the timber heads, fairleads to capstans, and such fittings as are 

required in berthing the vessel. 

The berthing stage is chiefly fitted for slinging stages from 

it to the vessel for the purpose of painting, and to a moderate 

extent it might be used as a shoring stage. The shoring 

stage, which occurs at the level of the engine deck, is specially 

stiffened and built for the purpose of shoring up the sides 

The sides of the pontoons are formed by. the back” 

of the vessel by means of horizontal shores, a timber walling 

being provided along the face of the wall, against which the 

heel of the shores may be wedged up. 

In close proximity to each boiler a coal bunker is fitted 

into the engine room, and a fresh water tank, of a capacity of 

about ten tons, is likewise provided in the wall close up to 

each boiler. The space in the upper chambers of the side 

wall above the engine deck, which is not utilized for the 

main or auxiliary machinery of the dock, has been fitted up 

for the accommodation of a crew of 600 men and 7o officers, 

as far as regards their sanitary requirements and the cooking 

of their necessary food. 
Both ends of the central section and the square ends of the 

terminal sections are provided with a joint chamber and joint, 

by means of which the sections can be joined together or 

parted. The length of the joint chamber is 5 feet 3 inches 

center to center of the joint bulkhead plate. This length is 

equally divided over the two sections. These sections are 

stiffened, top and bottom, by means of lugs and gussets fall- 

ing in line with the frames on the joint bulkhead, and by a 

continuation of the longitudinal bulkheads. The actual joint 

across the bottom and up the sides is by means of angles, 

riveted to the bottom and side plating by a zig-zag pitch of 

rivets. Over this portion the plating is doubled, the doubling 

plate being flush with the joint angle, and extending back as 

far as the first rider plate, but the plating itself on the 

central section is 34 inches short of this, to form a recess into 

which a rubber or other compressible ring may be inserted, 

and which, when pressed against the flat face of the half of 

the joint chamber, makes a watertight joint. The joint angle 

is pierced by holes to take the joint bolts which connect the 

two sections together. The joint above the angle across the 

pontoon deck, and up the sides of the wall to the level of the 

top strake of the side plating, is formed by a single cover-plate, - 

bolted or riveted to the skin plating, watertightness being 

obtained by means of a canvas or felt strip. The joint over 

the top strake-of plates is similar, but it has double covers. 

Across the top deck the deck plate is doubled. and the joint 

made with double covers. ‘In way of the intermediate and 

longitudinal bulkheads of the pontoon a further connection is 

made by prolonging those bulkheads into the joint chamber, 

the two being joined by a single cover plate. 

The hull of the dock has been constructed throughout of 

mild Siemens-Martin steel of the quality used in shipbuilding 

under Lloyd’s rules, and all the plates were punched in a 

multiple punching machine, whereby the absolute accuracy 

and correct distance of every hole, lengthways and crossways, 

was assured, the design of the dock having been so arranged 

that all lengths and breadths of plates, positions of butts, 

frames, and bulkhead rings were multiples of the unit rivet 

pitch of the dock. All countersunk holes were countersunk 

to at least three quarters of the thickness of the plate. The 

rivets throughout the dock consist of 7-inch steel rivets, 

except where the scantlings are under 7/16 inch, in which 

case 34-inch rivets have been used. The riveting of the whole 

of the outside of the pontoon is flush countersunk, the remain- 

der of the work being riveted according to Vickers’ general 

practice, and where non-countersunk work was used the points 

were carefully set up so as invariably to leave a sufficient 

quantity of metal outside the hole. The pitch of the rivets on 

all watertight seams has not exceeded 3 inches, and that on 

non-watertight seams and frames 6 inch.’ On the flange of 

the joint angles attached to the plating where zig-zag rivet- 

ing was specified the pitch of the rivets was 4% inches. 

The machinery of the dock comprises the boilers, engines, 

pumping plant, valves, and the valve lifting gear, and every- 

thing necessary for the sinking and raising of the dock. There 

are two identical installations, one situated in the port and the 

other in the starboard wall. This machinery is capable, when 
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combined, of lifting a vessel drawing 28 feet, and of a dis- 

placement not exceeding 22,000 tons, within a period of four 

hours, counting from the mean of the times when the ship 

bears on the keelblocks fore and aft, until the pontoon deck 
at the center of keel line is 7 inches out of the water, due 
allowance being made for any total stoppage of the machinery 

for berthing the vessel or other purposes. The plant in each 

wall consists of three boilers and three engines and pumps— 

one in each section—sucking from a continuous main drain 

extending the whole length of the wall. Any one of the 

three pumps can therefore empty its entire half of the dock. 

Each installation consists of three Babcock & Wilcox 

portable type boilers, each of 909 square feet heating surface 

and of 150 pounds steam pressure. One spare boiler is pro- 

vided, making, therefore, seven for the whole dock. The 

boilers were manufactured at Vickers, Sons & Maxim’s 

Works at Barrow. A feed pump, with connecting piping, is 

supplied with each boiler and suction piping, leading to the 

reserve water tank. A branch is provided on the discharge 

for attaching a hose for washing-down purposes. A 3-inch 

steel steam pipe extends the full length of each wal! with 

connections, fitted with stop valves to each separate boiler. 

This steam piping serves all the auxiliary engines, such as 

capstans, ete., thus allowing any one boiler to be used for 

this purpose. 

The centrifugal pumps are of the “Invincible” type, as manu- 

factured by Gwynnes, Ltd. The suction and delivery pipes 

are 18 inches diameter. They aré each driven directly by a com- 

pound non-condensing engine, with cylinders 11 inches and 17 

inches by 10 inches, placed at right angles to each other, the 

engine being placed on its side, and driving direct on to the 

end of a long vertical shaft, which descends to the pumps at 

the bottom of the dock. The engines are carried on strong 
bed-plates, secured to the deck of the engine room, and ar- 

rangements have been made to reduce vibration to a mini- 

mum, and the interior of the walls in way of the engines has 

been suitably stiffened. A sensitive high-speed governor con- 

trolling the throttle valve is fitted to each engine, and arrange- 

ments are made to enable them to be turned by hand. The 

barring gear is of the self-liberating type: The screw-down 

regulating valves, opening against the steam pressure, which 

are fitted to each engine close to the slide valve casing, are 

worked from the starting position with worm or other suit- 

able gear, so as to prevent jar of the valye and gear when the 

engines are at work. While the engine cranks are directly 

attached to the top of the vertical pump shafts, this attachment 

is not rigid, but allows slight vertical movement, so that the 

weight of the pump shaft is entirely supported on its own 

thrust bearings, and does not hang on the engine crankshaft. 

Each vertical shaft is supported at intervals in gunmetal- 

lined plummer blocks attached to the internal framing of 

the dock. On the upper extremity of these shafts is cottered 

the upper portion of the ball bearing which carries the weight 

of the vertical shaft and pump disc. The lower portion of 

the ball bearing is carried in a casting bolted to the engine 

deck. The upper portion of the ball bearing is made with a 

lip to come over the lower portion and prevent dust getting 

into the races. A watertight gland, which has an extra long 

sleeve, so as to form a side guide to the shaft, is fitted to the 

vertical shafts where they pass through the engine deck. 

The pumps are seated directly on the top of the main 

drain running along the bottom of the walls, They take 

their water entirely from the under side—which is clear of 
all foot bearings—and discharge it direct at their own level 

through the skin plating of the wall. Their bodies are of cast 

iron, carefully finished and specially designed so as to be 

easily taken apart for the purpose of inspecting or removing 

the impellers. The bottom of the pump and of the flange of 

THE BRAZILIAN DRY DOCK EN ROUTE FOR RIO DE JANEIRO, 
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the discharge are faced. The impellers are of gunmetal, and 

they are firmly keyed and pinnned to the spindle, which is of 

steel. An extra long stuffing box or guide is provided on the 

top of the pump to ensure steady running, and the end of the 

spindle terninates in a forged coupling with turned face and 

socketed for attaching by means of turned bolts to the 

terminal coupling of the vertical shafts. The pump dis- 

charges are in cast iron, with flanges faced and bolted, 

one end to the discharge valve and one to the skin plating of 

the dock. The sea end has a projecting lip passing through the 

plating and fitting into the hole cut therein. 

Each discharge is governed by a screw-down sluice valve, 

placed between the pump delivery flange and the discharge 

pipe. The body and sluices or gates are in cast iron, and 

bushed with gunmetal to all moving parts. The lifting screw 

of the valve is an inside one. The valve spindle is coupled 

by a deep socket and double-pinned to a solid shaft, which 

is led up to the top deck, and there furnished with a remoy- 

able hand wheel, Where the valve rod passes the engine and 

top decks it is furnished with cast iron stuffing box bushed 

with gunmetal and a gunmetal gland. A standard is erected 

on the top deck to steady the rod when being turned, and 

there is an indicator to show the position of the valve. 

The pump discharges are protected by an automatic rubber- 

faced flap valve making itself tight against the projecting 

lip of the discharge pipe. The base or seatings of the pumps 

are bolted directly on to a main drain running the whole length 

of the walls, and they have been placed as low down as 

possible, being seated directly on the top of the floors. They 

are of cast iron of varying diameters, in suitable lengths, 

with expansion joints and with connection piece between the 

different sections of the dock. 

There are two systems of continuous main drain, one in 

each wall of the dock. On each system of main drain six 

flushing inlets—making twelve for the whole dock—branch 

out of the same. They are in the form of easy bends, standing 

on top of and bolted to flanges cast on the main drains. 

These bends are at right angles to the line of the drain and 

carry a screw-down gunmetal faced valve, similar in every 

respect to the discharge valves, and the spindles likewise are 

led up to the top deck. The flushing valves are bolted by 

flanges to a short length of cast iron pipe passing through the 

back plating of the wall with a projecting lip, as in the case 

of the pump discharges. The flushing branch through the 

back plating is further governed by a flap valve making itself 

tight against the projecting lip of the discharge pipe. This 

flap is provided with a lever on its face, so that it can be 

opened and held open by means of rods and chains running 

over pulleys attached to a small hand winch with pawl. Each 

of these flushing inlets is protected by means of a grid, which 

is of such dimensions as not seriously to obstruct the free 

flow of water into the flusher. 

The branches to which the distributing pipes leading to the 

different watertight compartments of the dock are bolted are 

cast on the main drain. Each branch leaves the main drain 

either in the form of a bend of easy radius or with a well- 

formed cone. They are provided with a faced and drilled 

flange at the outer end to receive the distributing valve. The 

distributing valve attached to each of these flanges is of the 

direct-lifting type, with double gunmetal ports, held apart by 

springs and fastened to a gunmetal spindle by a pin of the 

same material. The body of the valve is of cast iron, gun- 

metal bushed on the contact surfaces and with gunmetal 

elands. The valve rods are of galvanized iron pipe, screwed 

on by means of a socket to the valve spindle and pinned to the 

same. They are led up through the engine-deck, being fitted 

with a gunmetal-bushed, watertight gland where passing 

through this deck. On the other side of the distributing 

valves, and bolted to them with wrought iron flanges, 

are the distributing pipes leading to their respective chambers. 

The ends of these pipes are turned down in their respective 

troughs. Each separate watertight compartment is fitted with 

a galvanized wrought iron air pipe led up above the deepest 

draft line of the dock. 

At each corner of the dock, gage or draft boards of timber, 

painted in figures to show the draft over the keel blocks, are 

affixed. These are carried on hinges so that they may be 

swung back out of danger when a ship is entering the dock. 

In each section of the dock and on each wall a vertical 

duplex pump of Hayward-Tyler & Company’s manufacture is 

placed in the engine-room, taking its steam from the line of 

the auxiliary steam piping. The steam portion of the pump is 

in the engine room, but the pump barrel is placed in the in- 

terior of the dock about the level of the pontoon deck, the 

piston rods from the cylinders passing stuffing glands on the 

dock and connecting to the pump plungers. Each of these 

pumps is capable of providing a full stream of water for two 

24-inch fire hoses at a pressure of 120 pounds. ‘The suction 

of this pump is connected to the main drain of the dock, so 

that it may be used as a drainage service for emptying any 

one particular compartment. The delivery is on the face of 

the dock about the level of the running deck, and is in the 

form of breeches pipe, finished with two screwed nozzles pro- 

tected by brass caps and stopcocks. There are six pumps for 

the whole dock, making therefore twelve fire branches. 

Twenty-four 40-foot lengths of canvas fire hose with twelve 

fire nozzles are provided. 

Each watertight compartment of the dock is provided with 
a means of indicating in the valve house the level of the.water 

inside it. These indicators, supplied by Chadburn’s (Ship) 

Telegraph Company, Ltd., are in the form of an iron inverted 

cup of about 4 inches diameter fastened to the frames in the 

bottom of each compartment. From the top of these cups or 

bells a pipe is led up through the interior of the dock into the 

valve house. These pipes are in continuous lengths, and where 

the pipes pass through watertight bulkheads or decks they 

have a watertight joint. In the valve house the ends of these 

pipes are soldered into a T-piece, one end of which is con- 

nected to an aneroid gage, capable of reading by pressure from 

a 6-inch head of water up to the highest head that can occur 

in the compartment in question. The other lead of the T 

communicates with a receiver pipe, common to all the indi- 

cators in the block, and such branch is governed by a small 

plug valve. The receiver pipes are connected to a small air 

reservoir, so that by opening the plug valve air may be forced 

through any of the tubes and into the compartment, the pres- 

sure necessary to do this being registered on the dial of the 

aneroid pressure gage. The gages are placed in the valve 

house, and in a prominent position as near as possible to the 

levers that control the valves of the compartments they in- 

dicate. 

The compartment valves of the dock are all operated from 

one control valve house, 24 feet long by 9 feet wide, situated 

on the starboard wall. For this purpose the Westinghouse 

electro-pneumatic system is used. It is based on the principle 

of operating presses by air compressed to 5 or 6 atmospheres, 

and controlling the same from a distance by means of valves 

operated by an electric magnet requiring less than 1 watt to 

energize it. The position of the apparatus is indicated back 

to the valve table by electrical means. At the engine deck level 

each distributing valve rod is attached to the stirrup of its own 

press, which is of 6 inches diameter and has a stroke of 12 

inches. The standard Westinghouse electro-magnetic valve 

is mounted on the wall of the dock. Upon the magnet being 

energized the exhaust passage to the press is closed and the 

inlet opened, and the air passes into the press, thereby lifting 

the distributing valve. The inlet is suitably proportioned, so 

that the press lifts as slowly as desired. All the time the 

magnet remains energized the distributing valve is lifted, but 
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as soon as the current is cut off by the motion of the lever on 

the valve table the weight of the valve and valve rod expels 

the air from the press, and the valve closes. Attached to the 

left arm of the stirrup is a circuit breaker of standard type, 

which indicates to the operator in the valve house the position 

of the press and distributing valve. A Westinghouse non- 

seizable cock is inserted in the air pipe of each press, so that 

the air can be cut off or throttled, as may be required. In the 

event of a failure of the electric current the control valves 

can be operated by hand. Should the air pressure fail, a jack 

or lever can be placed under the stirrup, and the valve thereby 

lifted by hand. The valve tables in the valve house are of tim- 

ber, polished and finished in oil. On this table small levers, 

placed in positions corresponding to the compartments of the 

dock they control, actuate the necessary contacts, and elec- 

trical indicators alongside indicate the position of the dis- 

tributing valves; that is, whether open or shut. The water 

level gages indicating the actual depth of water in the dif- 

ferent compartments are placed to the right of the levers. 

The apparatus on the table is connected by wires to the bat- 

tery and motors on the engine deck. There are no pipes in the 

valve house. 

The air is supplied by a Westinghouse 8-inch by 8%-inch 

pump into a reservoir, from whence an air pipe is taken along 

each engine deck in order to supply the different presses. The 

capacity of the pump at roo strokes per minute is 30 cubic feet 

of free air per minute. The size of the reservoir is such that 

the pump can raise the pressure in less than ten minutes, and 

that then all the valves can be lifted and closed three times in 

one minute without lowering the pressure too much for suc- 

cessful operation. A duplicate air pump is provided as a 

stand-by. The reservoir is placed near the pump, and it has 

a safety valve and blow-off cock. 

The air piping is of wrought iron steam piping, and the 

wires are chiefly No. 18 copper of high conductivity, insulated 

with vulcanized india rubber of 600 megohm grade. They run 

in wooden troughing on the engine decks, and in 4-inch water- 

tight piping between the port and starboard decks. Where air 

or cable pipings pass through watertight bulkheads the joints 

have been made watertight. 

* Electric current is provided from the main, current being 

reduced to required voltage. On the valve table there is a 

switch for cutting off the battery, so that no current is con- 

sumed for indicating the position of the pump valves except 

when the attendant operates the same. 

For the convenience of controlling the dock, certain of the 

watertight divisions are grouped together, in which case such 
group is controlled by a single lever on the valve table. Rob- 
inson’s mechanical telegraphs communicate from the valve 
house to the engine-room. The valve house has also been 
fitted with two large spirit levels—at right angles to each other 
—so as to indicate the levelness of the dock, in order that 
the valve master may have under his hand indicators giving 
all the information required to enable him to control the lift- 
ing and sinking of the dock from the valve house. 
The electrical installation on the dock was supplied from the 

Sheffield works of Vickers, Sons & Maxim, Ltd. The large 
electrical generating unit is capable of a continuous output of 
about 600 amperes at 220 volts, the engine, which is of the 
Brotherhood vertical compound type, being connected to and 
supplied with steam from the main boilers. The small gen- 
erating unit is capable of a continuous output of 60 amperes 
at 220 volts. The engine is connected to a vertical boiler fixed 
adjacent to the engine, and provided with a chimney, water- 
feed pump and injector complete independent of the main 
boilers. But the steam piping is arranged, and the necessary 
valves provided, for connecting this engine to the main boilers 
should it be desired to run it from this source. Each engine 
1s provided with an approved type of governor, which main- 

tains the speed constant within 4 percent between full load and 

no load. All moving parts are provided with means for con- 

tinuous lubrication. The plant is capable of developing 25 

percent overload for a period of two hours without undue 

heating. The dynamos are of the compound-wound type, ar- 

ranged to give 2 percent above the stated pressure when work- 

ing at full load, while the commutators are of hard-drawn or 

strip-forged copper, and provided with a sufficient number of 

segments to ensure sparkless commutation at all loads with- 

out shifting the brushes. The brushes are of the carbon type, 

having sufficient contact surface to prevent rise in tempera- 

ture. The magnet and armature windings are of a section to 

ensure that the rise in temperature of any part does not ex- 

ceed 70 degrees I*. (21 degrees C.) above the surrounding air 

temperature when running continuously at full load. 

There is a main switchboard erected in a position adjacent 

to the generating sets. On the panels of the switchboard are 

mounted one pair of copper bus bars, which can be divided 

into two parts by removable copper connecting links. One part 

of the bus-bars is connected by two single-pole switches and 

fuses to the large generator, and the other part by two single- 

pole switches and fuses to the small generator. To the end of 

the bus-bars joined to the large generator are connected 

through fuses the cables leading to the main connection box 

on the dock wall. To the other end of the bus bars are con- 

nected single-pole switches and double-pole fuses controlling 

the dock lighting circuits and the cross-dock cable. On this 

board are mounted one ammeter for each dynamo, indicating 

up to 25 percent above the normal output of each dynamo, and 

one voltmeter reading to 250 volts, which, by means of a suit- 

able switch, can be connected to any of the dynamos or bus 

bars. 

In an accessible position on the dock wall is a watertight 

cast iron box having a hinged door. Inside this box is 

mounted a double-pole switch having a carrying and breaking 

capacity 25 percent above the full load output of the generating 

plant, provided with four terminals, two on each pole, sttitable 

to receive the thimbles attached to the cables for supplying 

power to the ship on the dock. On the opposite wall of the 

dock to the generating plant is erected a suitable switch pillar 

having a hinged door, and fitted inside with a slate or marble 

panel, provided with bus bars to which the cross dock cables 

are connected. There are also single-pole switches and 

double-pole fuses controlling the lamps, etc., on this side of 

the dock, 

The outside lighting of the dock is carried out by a number 

of deck standards, erected at intervals along the top of the 

dock wall, and provided with brackets which overhang suf- 

ficiently to allow the lamps to illuminate the space between 

the dock walls. These brackets are capable of being turned 

a quarter of a revolution to prevent damage when a ship is 

being docked. In the base of each standard a hinged door is 

provided to give access to a double-pole switch and fuse 

mounted inside the standard. At the end of the bracket an 

enameled iron shade and guard is fixed, containing six lamp 

holders and lamps of not less than 50 candlepower. All the 

necessary pendent electric lamps and wall plugs are con- 

trolled by separate switches and fuses, grouped together and 

mounted in watertight boxes with hinged doors. At intervals 

along the dock walls above, but accessible from the gangway 

attached thereto, are mounted watertight chambers having 

hinged fronts and containing sockets to receive plugs for port- 

able lamp clusters. Portable lamp clusters, consisting of four 

lamps contained in enameled iron shades and guard, are pro- 

vided. Also single-lamp shades and guards with leads and 

plugs attached. 

All the lamps in fixed positions and on deck standards are of 

the metallic filament type, working with not more than two 

watts per candle-power. This also applies to all portable 
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lamp clusters where there are more than two lamps in one 

cluster. 

not more than 4.5 watts per candle-power. 

The cables have been drawn into seamless steel tubing 

with screwed joints. At all places where bends occur water- 

tight inspection chambers are provided, and where tappings 

are made there are watertight tee boxes, Distribution switch 

fuse boards are enclosed in cast iron watertight boxes, into 

which the conduit has been screwed. All cables and conduits 

are fixed inside the dock walls. The cross dock cable is 

of the concentric type, lead covered and armored. The 

valve-house, engine and boiler-rooms, and all the compart- 

ments in the top wall are wired for electric lighting, and 

wall plugs have also been provided in all compartments, from 

which inspection lamps, or small ventilating fans, or other 

gear can be carried to any portion of the compartments. A 

system of electric mains is carried inside the dock along the 

entire length of each of the walls, with plug boxes accessible 

from the outside of the dock. From these plug boxes flexible 

wires and lamp clusters can be led to illuminate any portion 

of the ship’s interior. 

All conductors consist of copper wire not less than 100 

percent of Matthiessen standard of conductivity. No cable 

carries more than 1,000 amperes to the square inch. The area 

of cable is such that the drop in pressure from the switchboard 

to the farthest lamp does not exceed 2% percent of the work- 

ing pressure. The cables are insulated so as continuously to 

withstand a temperature of 100 degrees F. without deterio- 

ration. It was further specified that the insulation of the 

cable§, after immersion in water for forty-eight hours, had 

not been less than 1,000 megohms per mile, and that the cross 

dock cable should be capable of periodic immersion in salt 

water without deterioration of the armoring or insulation. 

There are two traveling cranes, one on each wall of the 

dock. Both were supplied by the Appleby Crane & Trans- 

porter Company, Limited. These cranes have a radius of 45 

feet from the center of pivot to center of chain, and a lift of 45 

feet from the top deck to the bottom of the slinging hook. 

They each run over the entire length of the top deck. The 

gear is carried on top of a four-legged traveling platform 

running along the rails fixed on each side of the wall of the 

dock. The height of the platform permits of the cranes pass- 

ing over the valve houses and cowls, etc., on deck, and over 

the funnels, which have been made telescopic or lowering for 

this purpose. 

Each crane is capable of lifting 5 tons on two falls of rope 

reeved through a snatch block, or 2% tons on a single fall. 

The speed of hoist in the first case is 15 feet per minute, 

-and in the second, 30 feet per minute. Slewing is performed 

at speeds not exceeding 60 feet per minute, according to the 

load being handled, while traveling is at the rate of 60 feet 

per minute. The cranes are traveled by hand by means of 

wire ropes secured to them and worked from the capstans. 

All the aforementioned movements are performed with the 

full load of 5 tons slung from the jib. 

A substantial cast iron roller path is provided, machined 

on the tread, and with turned conical rollers. In addition to 

_ the stability obtained by the use of a balance weight, a pair 

of clip plates is fixed on each side to prevent the tipping of 

the cranes due to accident or rough handling, or the heeling 

of the dock. These consist of vertical plates, each 9 feet 

long, with lips projecting under the heads of the rails. Ordin- 

ary rail clips are provided at each corner to prevent the crane 

launching itself during docking. To suit the above clips the 

rails are of the flat-bottom type, with a weight of about 80 

pounds per yard, and they have a wide head to afford good 

grip. 

There are eight capstans—supplied by Messrs. Harfield. 

ry 

Single portable lamps are of the carbon type, taking © 
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The capstan on the top deck of the wall is of cast iron. It 

has efficient pawling gear, and is fitted with a row of bar holes. 

for working by hand, and has a brass cover at its head. The 

capstan spindle is of forged steel, and is carried down through 

the deck to the engine deck, and stepped into a gunmetal 

bushed bearing on the engine bedplate. Thé capstan base- 

plate is of cast iron, and bushed with gunmetal. Where 

the spindle passes through it a wrought steel collar is fitted 

under the boss of the capstan base, so as to prevent the 

spindle from lifting, The engine is of the horizontal type, 

with two cylinders, each 8 inches diameter by 12 inches stroke, 

and fitted with piston slide valves, having hard gunmetal rings. 

The reversing of the engines is effected by a cylindrical valve, 

having hard gunmetal rings, and is arranged to be worked 

by right-hand screw and gear, with movable handle from the 

top deck. Gear is supplied to enable the capstans to run at 

two speeds in the ratio of about 1 to 3, one for rapidly taking 

in slack, and the other when the full load is on the capstan. 

Fifteen tons are taken at 20 feet, and seven tons at 60 feet. 

The control of the capstans is by removable levers of handles 

from the top deck of the dock. 

Bollards strong enough for holding vessels of the largest 

size the dock is capable of accommodating are fixed on the 

top and at each end of the upper deck, while similar heavy 

bollards are provided on the projecting ends of the low wall 

at the stern end, and smaller bollards at the joint ends of the 

separate sections, for maneuvering them when they are being 

self-docked. Cast iron timberheads or snubbing posts are 

along the edge of the running decks for the purpose of 

checking or snubbing vessels entering the dock. Eight me- 

chanical side shores are provided. 

These shores consist of timber working inside a wrought 

iron tube built into the side wall of the dock. The shore 

carries on its underside a cast iron rack, by means of which it 

can be screwed in or out by a standard fixed on the top deck, 

and provided with two handles. The shores are marked to 

a scale showing the distance to which they project, and are 

placed opposite to each other, that is, four on each wall of the 

dock, so that a vessel may be centered between them.~ The 

keel and bilge blocks are of three types. First, the keel blocks 

proper, occurring over the central axis of the dock. Secondly, 

the side or docking keel-blocks, and, thirdly, the bilge blocks. 

The keel blocks consist of a lower portion about 2 feet high, 

formed of cast steel, and an upper portion consisting of a pair 

of oak wedges hopped at each end and strapped together, 

making up a height of 1 foot 9 inches. On top of these a 

short capping piece, also of oak, 3 inches thick, is affixed, to _ 

bring up the total height of the keel blocks to 4 feet. There 

are 201 of these keel blocks provided for the whole dock. 

The docking keel-blocks—sixty-six in number—are similar 

in every respect to the keel blocks, with the exception that 

their base is a little longer, so as to spread the load more 

uniformly over the floor of the pontoon. The bilge blocks— 

sixty-eight in number—as regards the lower portion, are again 

Similar to the two other types, but somewhat longer, so that 

they can be used anywhere on the deck of the dock outside the 

specially strengthened zone. They carry on the top of the 

lower portion, which is of steel, sliding oak wedges, which 

can be pulled in and out by means of ropes or chains carried 

over pulleys and led up to the top deck. The length of thesc 

bilge blocks is 10 feet, so as to allow the bilge blocks prope= 

to be pulled into the shape of the ship when she has taken 

the keel blocks. The whole of the blocks are movable, and 

can be shifted from one position to the other. — 

The working platforms at each end of the dock are strong 

enough to afford very appreciable support to a ship with a 

greater length of straight keel than 500 feet, which might have 

to come on the dock. For such a ship it is evident that the 
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side docking keel blocks would not be required, and they 

could, therefore, be shifted and placed as desired anywhere 

over the platforms. At the stern end of the dock, and on each 

wall, is a large timber roller fender, strongly supported on 

brackets, and projecting slightly beyond the line of the rub- 

bing timbers on the painting stages. These roller fenders 

protect the structure of the dock from possible damage by 

an incoming vessel. oe 

At the bow end of the dock a pair of flying gangways or 

swinging bridges affording access from one wall to the other 

are fixed on top of the low wall, They are of lattice con- 

struction, with their top formed of a chequered plate 3 feet 

-wide, and protected by handrails. Means are provided for 

opening these gangways should the necessity arise for pass- 

ing a ship out at the end of the dock. In addition to these 

there are two light timber bridges of a length of 20 feet, and 

two of a length of 30 feet, for the purpose of giving access 

from the top deck of the walls to the deck of the vessel on 

the dock. 

Accommodation ladders with easy rises and treads lead 

from the upper deck of the dock down to the pontoon deck. 

There is such a ladder at each end of the wall, and, in 

addition, ladders lead down into all the compartments of the 

wall above the engine deck, while ordinary service ladders 

lead into each compartment of the lower wall and each water- 
tight division of the pontoons. 

Distilling apparatus of the Normandy standard type, as 

manufactured by the Thames Ironworks, Shipbuilding & 

Engineering Company, Limited, is provided on the dock, and 

is capable of producing 1,000 gallons of fresh water in twenty- 

four hours. The boiler and auxiliary boiler rooms, the engine 

and auxiliary engine rooms, and all portions of the dock walls 

where steam is used are efficiently ventilated by means of 

electric fans. 

During the progress of the construction of the floating dock 

the Brazilian Government have been represented at Barrow-in- 

Furness by Captain J. M. de San Jaun and Dr. Olympio de 

Assis, assisted by Dr, Frederico Burlamaqui. 

The dock left Barrow-in-Furness July 4 and arrived at Rio 

de Janeiro Sept. 29. On the journey to Rio the towing gear 

was composed as follows: On one part of the dock two 

heavy chain bridles were attached, and on to these were spliced 

44-inch circumference, specially flexible Bullivant steel wires 

of a length of 35 feet each. These wires were connected to 

extra superior manila ropes, 18 inches circumference and 120 

fathoms length. On the other end of the ropes there were 

again 414-inch steel wires fastened on to the towing bits of the 

tugs. The towing was done by Mests. Smit & Company, of 

Rotterdam, and this is the seventeenth floating dock which 

this company has delivered to oversea ports. They also have 

now in hand the towage to Bahia of a 1,250-ton dock, built 

by Messrs. William Hamilton & Company, of Port Glasgow, 

and another of 5,000 lifting capacity, which Messrs. Vickers, 

Sons & Maxim, Ltd., have on order for Aberdeen. 

In the annual report of the Bureau of Construction and 

Repair of the United States Navy it is stated that the United 

States can build first-class battleships in as short a period of 

time as any other shipbuilding country, and actual experience 

seems to demonstrate that the rapidity of construction in the 

United States is greater than the average rate of construction 

in the principal foreign shipbuilding countries. This decreased 

time of construction has been obtained concurrently witha de- 

crease in the unit cost of construction. In fact, the total cost per 

ton of displacement of battleships built by contract for the 

United States navy within the past few years has been less than 

the total cost per ton of displacement of similar vessels built 
in foreign countries. 

OLD TRANSATLANTIC STEAM LINERS.* 

BY FRANCIS B. C. BRADLEE, 

To meet this formidable opposition, the Cunards (who had 

started their New York service with the Hibernia in January, 

1848) placed the paddle steamers Asta and Africa on the 

line. They were sister ships and magnificent steamers for 

their day, built in 1850 by Robert Steele, at Glasgow, of 

oak, double-planked, 2,226 tons gross, 266 feet long, 4o feet 

beam, side-lever engines by Napier, with two cylinders, each 

96% inches in diameter, 9 feet stroke, indicating about 1,800 

horsepower, but, either owing to their models or boilers, they 

were not quite as fast as the Collins boats, their best passage 

West being 10 days 10 hours, and East to days. 

In 1852 the Cunard line built the Arabia; she was their last 

wooden paddle steamer and also the first of their fleet to be 

fitted with tubular boilers instead of the old return flue type. 

The Arabia was 2,403 tons gross, 285 feet long and had a 

set of very powerful side-lever engines (by Napier), indicat- 

ing over 3,000 horsepower, but consuming no less than 120 

tons of coal daily. She proved very fast in smooth water, 

but in a head sea she buried herself, and her engines being 

too powerful for her hull, she gradually worked herself to 

pieces and eventually was broken up. Her best time from 

New York to Liverpool was 9 days 17 hours in August, 1853. 

Extraordinary interest was manifested in the competition 

on both sides of the Atlantic and heavy bets were constantly 

made. Notwithstanding the fact that the Collins line carried, 

in 1852 50 percent more passengers to New York and 30 per: 

cent more to Liverpool than the Cunards, and that Congress 

increased their subsidy from $385,000 (£79,000) to $858,000 

(£176,000) per annum, they were not successful financially, 

probably owing to bad management and reckless extravagance, 

and a series of disasters completed their ruin. The Arctic, 

while on her passage from Liverpool to New York, was run 

into September 27, 1854, about 65 miles from Cape Race, dur- 

ing a dense fog by the French iron screw steamer Vesta. 

She was struck a few feet forward of the paddle boxes and 

was so severely injured that she filled in about three hours 

and sank stern foremost, engulfing 322 out of the 368 souls 

on board. Captain Luce lost control of his crew, or of the 

larger portion of it, who seized the boats and sought to save 

themselves regardless of others. Mr. E. K. Collins, one of the 

proprietors of the line, lost his wife, only son and two 

daughters, and among other passengers lost were the Duc de 

Grammont, an attaché of the French Embassy in Washington; 

F. Catherwood, a well-known artist; Edward Sanford, a dis- 

tinguished New York lawyer; Professor Henry Reed, of the 

University of Pennsylvania, etc. It is interesting to note 

that. at this time none of the wooden transatlantic liners 

were equipped with watertight bulkheads. The only ones hav- 

ing any were the Inman iron screw steamers, then running 

from Liverpool to Philadelphia, and two iron propeller steam- 

ships of the Cunard line, the Andes and the Alps, built in 

1852 for their freight and emigrant service. Nor did any 

of the liners at that time, as far as can be traced, have steam 

fog horns, or show the now obligatory colored lights at night. 

A, Fraser McDonald, who made a passage in 1848 from 

Liverpool to Boston in the Cunard Niagara, says in “Our 

Ocean Railways,” that the only fog signal was made by a 

sailor standing on the forecastle and blowing a tin horn at 

intervals, and it was not until some time after the loss of 

the Arctic that it was stated in the Cunard line advertise- 

ment that “the British & North American Royal Mail steamers 

now carry a green light on the starboard side, red on the 

port and a white light at the masthead.” Only a little more 

than a year elapsed after sinking of the Arctic when the 

* Concluded from the December issue. 
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Collins line lost the Pacific. She left Liverpool for New York, 

running against the new Cunarder Persia, on January 23, 1856, 

with 45 passengers and a crew of 141 persons on board and 

was never heard of again. 

From wreckage that was picked up and the experience of 

other steamers at about the same time, it was thought that 

house of his vessel with the engine-room bell pull in his 

hand and trembled for the safety of his vessel and passengers, 

for he was aware of the great risk he ran in dashing ahead at 

such a rate of speed in a fog, but it was necessary that time 

be made.” 
The last and largest of the Collins line fleet was the 

CUNARD STEAMSHIP ARABIA (1853). 

the Pacific ran into an enormous ice floe and went down im- 

mediately with all hands. That these disasters were, in part, 

due to the intense desire of the managers of the Collins line 

to make fast passages there is no doubt. John H. Morrison, 

Adriatic (she was originally called the Antarctic), designed 

and built at New York by George Steers, of the yacht 

America fame. She was originally started in 1855, but owing _ 

to numerous changes in the engines was not completed until 

WOOD, SIDE-WHEEL STEAMER VANDERBILT (1855) 

jn his “History of American Steam Navigation,” says, “This - 

driving ahead at such a speed under conditions similar to this 

case (the dense fog at the time of the loss of the Arctic) 

was deemed extremely hazardous by some of the captains of 

the line, and one who was thought to be a very prudent com- 

mander 1s known to have said that he has been in the pilot 

late in 1857, and in December of that year she made her first 

and only trip in the Collins service. The Adriatic was built 

of oak, with diagonal double-laid iron straps, was brig rigged, 

had two very lofty funnels and was divided into six water- 

tight compartments. The tonnage (gross) was 4,144; dimen- 

sions: length, 351 feet; beam, 48 feet; depth, 33 feet; the ma-. 
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chinery consisted of two oscillating engines having cylinders 

each 100 inches in diameter, 12 feet stroke; the indicated horse- 

power ranged over 4,000, giving a speed of about 13% knots 

on a coal consumption of 95 tons daily. The Adriatic was 

commanded by Captain James West, formerly of the Atlantic. 

After the withdrawal of the Collins line in February, 1858, 

the Adriatic was laid up for some time and then sold to the 

North Atlantic Steamship Company (an American line), who 

ran her between New York and Hayre via Southampton until 

the early part of 1861, when she was again sold to the (Eng- 

lish) Galway line, and while in their service ran from St. 

Johns, N. F., to Galway, Ireland, in 5 days 19 hours and 

45 minutes (May, 1861). 

When the Galway line was finally given up in 1864, the 

Adriatic was laid up in Liverpool for some time, then made 

into a sailing vessel, and was as late as 18909 used as a coal 

hulk at Sierra Leone. Such was the fate of a steamer that 
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wheels were of enormous diameter, 41 feet; there were four 

return tubular boilers, carrying a pressure of 18 pounds to 

the square inch; the indicated horsepower was 2,8co. 

The Vanderbilt was a success as a fast boat, breaking the 

record by running from Southampton to New York, in 1860, 

in 9 days 7 hours, but not so much so as a comfortable one, 

as she rolled like a barrel and her vibration was excessive. 

She and several smaller boats of the same type, named the 

North Star, Illinois, Ariel, Ocean Queen, all with “walking 

beam” engines, some double and some single, except the 

Illinois, ran between New York and Havre, and sometimes 

Bremen via Southampton, during the summer months from 

1855 to 1861. They did not attempt to run in the winter at 

all, as the “walking beams” perched up high overhead were 

found ill adapted to the wild weather of the ‘western ocean.” 

Indeed, it is said that in stormy weather these engines would 

only make four or five revolutions per minute, and that the 

THE CARROLL OF THE BALTIMORE AND LIVERPOOL STEAMSHIP COMPANY (1865). 

originally cost over $1,10c,000 (£225,000). The Atlantic and 

Baltic were used as transports during the Civil War, and 

during 1866-67 were employed on the North American Lloyd’s 

line (promoted by Messrs. Ruger, of New York) between 

New York and Bremen via Southampton. The Atlantic was 

broken up at New York in September, 1871, and the Baltic, 

after several years’ existence as a sailing vessel, was broken 

up at Boston in 1880. . 

One of the first American screw steamers to cross the 

Atlantic was the Samuel S. Lewis from Boston to Liverpool 

and return in October, 1851. She was a wooden boat, fitted 

with a pair of vertical direct-acting engines (that were not a 

success), having cylinders 60 inches by 40 inches stroke. 

In 1855 Cornelius Vanderbilt, or ““Commodore” Vander- 

bilt as he was better known, who had previously been identi- 

fied with the Long Island Sound and coastwise lines, de- 

termined to enter the transatlantic trade. He tried to get 

a subsidy from the United States Government for carrying 

the mails, but failed, and agreed to make the experiment of 

transporting them for what was known as the “sea postage” 

only, so much per letter. He had built at New York by 

Jeremiah Simonson (his nephew) a large wooden side-wheel 

steamer named after himself, the Vanderbilt. She was 3,321 

tons, 331 feet long, 37 feet beam, with two “walking beam” 

engines, built by the Allaire Works, New York, having two 

cylinders, each 90 inches in diameter, 12 feet stroke; the paddle 

engineers had to stand by to help them over the center with 

the starting bar. 

During the Civil War Commodore Vanderbilt presented 

the Vanderbilt to the United States Government to help catch 

the Confederate Alabama, as she was one of the few Ameri- 

can ocean steamers capable of maintaining a speed of 13 

knots. In 1863 she missed the Alabama at Cape Town by 

only a few hours, and some time before that, in 1862, just be- 

fore the engagement of the Merrimac and Monitor, when the 

Monitor was an unknown quantity, the Government at Wash- 

ington seriously considered loading the Vanderbilt and the 

old Collins liner Baltic with stone and haying them run down 

and sink the Merrimac by sheer force of weight. Some years 

after the Civil War the Vanderbilt was made into a sailing 

vessel and called the Three Brothers (for some years she 

was the largest sailing vessel in the world); she is now a 

coal hulk at Gibraltar. 

After the Civil War the first attempt to start a line of 

American transatlantic steamers was made by the Baltimore 

& Ohio Railroad Company, who bought three wooden screw 

steamers that had been built at New York in 1862 for the 
Government service. These were the Worcester, Carroll and 

Somerset. The Worcester was the largest of the three, being 

1,500 tons gross; dimensions, 218 feet by 35 feet by 20 feet, 

with inverted direct-acting engines having two cylinders, each 

44 inches in diameter by 48 inches stroke. The Somerset 



10 International Marine Engineering 

opened the line by leaving Baltimore for Liverpool with the 

United States mail on board in October, 1865. The boats, 

however, were too small and slow for the trade and were 

withdrawn in October, 1868. The Worcester and Carroll 

afterwards ran for many years on the Plant line between 

Boston and Halifax, N. S., but have now disappeared, prob- 

ably in the “bone yard.” 

After the Civil War trade conditions in the United States 

were in a very unsettled condition, and especially so was 
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regularity until 1870, when it was given up, the reason given 
by the proprietors being “that a combination was formed by 
the English and German steamship lines to put on a steamer 
for New York at the same port and on the same day that the 
vessels for this line were advertised to sail, and to take 
freight and passengers to New York at reduced rates. The 
result of this combination was-death to our line.” In the 
early 60’s the Cunarders made only bi-monthly trips to Bos- 
ton. This was felt to be not enough to accommodate the 

THE ERIE (1867), LARGEST WOODEN SCREW STEAMER EVER BUILT. 

everything concerned with the shipping business, but, never- 

theless, in 1866, William H. Webb, the noted New York ship- 

builder, and Messrs. Ruger Brothers determined to try their 

luck in the transatlantic steamship business’ and accordingly 

formed what was known as the “North American Lloyd.” 

Their route was from New York to Bremen via Southamp- 

ton, and during the last part of their career the European 

growing passenger and freight business of, the port, and so 

the American Steamship Company was organized in 1864. Its. 

board of directors included many merchants and business men. 

of high standing. 

After many difficulties and delays the company had built by 

George Jackman, Jr., at Newburyport, Mass., in 1866, two: 

magnificent wooden (oak and hackmatac) screw steamers, the 

THE OHIO, OF THE PHILADELPHIA 

terminus was Copenhagen and sometimes Stettin. To carry 

on the line the old Collins liners. Atlantic and Baltic and 

the New York and Havre Fulton were bought, and various 

steamers, such as the Quaker City, Western Metropolis (which 

had a “walking beam” engine that had been in use on the 

Great Lakes in a steamer of the same name) and the Mermi- 

mac, an iron screw steamer built in 1862 by Harrison Loring 

at South Boston, were chartered. 

The service was begun in 1866 and lasted with more or less 

AMERICAN STEAMSHIP COMPANY (1878). 

Ontario and Erte. They were 2,900 tons each, divided into: 

five water-tight compartments, 325 feet long, 43 feet beam 

and 29 feet deep; the engines, designed by George W. Cope- 

land, of New York, were built by Harrison Loring at South 

Boston, and consisted for each vessel of a vertical-geared’ 

engine having two cylinders, each 74 inches in diameter, 4. 

feet stroke, the indicated horsepower being 1,700, These two 

ships, at the time they were built, were considered the hand- 

somest vessels that had ever entered Boston harbor. The 
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Ontario, Captain Hallet, sailed on her first trip to Liverpool 

on August 5, 1867; she made three round voyages and proved 

herself very fast, but on her arrival from Liverpool in Janu- 

ary, 1868, she was laid up and the American Steamship Com- 

pany went out of business. This was partly through lack of 

capital and partly because they failed to secure a mail contract. 

The Erie never made a trip on the line, and after laying up 

for a long time both steamers were sold to the United States 

& Brazil Mail Steamship Company about 1870. The Erie 

was burnt at sea January I, 1873, with a cargo of coffee on 

board valued at $1,500,000 (£310,000), and the Ontario was 

broken up in Boston in 1885. 

After 1870 there were no lines of American transatlantic 

steamers until the Pennsylvania Railroad Company organized 

the International Navigation Company in 1872 to run steamers 

between Philadelphia and Liverpool. The Cramp Shipbuilding 

Company built and engined for the line four iron screw 

steamers, all alike, the Ojo, Indiana, Illinois and Pennsyl- 

vania, each ship being 3,119 tons gross, 343 feet long, 43 feet 

broad, 34% feet deep, brig rigged, with vertical two-crank 

compound engines having cylinders 57 and go inches in 

diameter, 4 feet stroke, boiler pressure 60 pounds to the square 

inch, In May, 1873, the Pennsylvania inaugurated the service 
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SCREW FERRYBOAT DUTCHESS. 

The Dutchess is a screw ferryboat of the following dimen- 

sions, designed and built by the T. S. Marvel Shipbuilding 

Company : 

ILERaN CHEF Alllscooboccoccc000000000 160 feet I inch 

Length inside of the propeller posts.. 134 feet 11 inches 

Beni OWE GATES. oo oocn0000000d0000 56 feet 4 inches 

Bean, moldledl 5o00000000000000000000 34 feet 

Depthmold edwin vats yrrcteis cieicus 14 feet 6 inches 

IDI MEVSSTACME co oo ca 00 d00G00d000000006 542.7 tons 

INGE WONTAR. 6160 ccc000b00000500000000 405 

The principal scantlings of the hull are shown in the ’mid-' 

ship section, Fig. 2. The stem and shoe are of cast steel, the 

stem 4 inches by 7 inches and 4 inches by 6% inches, and the 

shoe 5% inches by 9 inches. The keelson angles are 3% inches 

by 3 inches by 6.6 pounds. The intercostals are of 12.5-pound 

plate. Between the collision bulkheads the frames are spaced 

21 inches centers and at the ends 12 inches. In the engine and 

boiler space the reverse frames are double. 

In accordance with the ferryboat law there are five water- 

tight bulkheads. The belt frames are II inches wide and the 

FIG, 1.—STEEL FERRY STEAMER DUTCHESS. 

which is maintained to this day, only, as the International 

Company gradually expanded its fleet, the new ships were 

built in England and flew either the English or Belgian flag, 

as being cheaper to operate. After getting control of the Red 

Star line, running between Antwerp, New York and Phila- 

delphia, the International Company, in 1886, bought out the 

Inman (English) line, running between New York and Liver- 

pool, and in 1893 a new service was begun to Southampton 

under the name of American line. At the same time two of 

the English ships, the City of New York and City of Paris, 

were by special act of Congress admitted to American registry 

“and renamed New Vork and Paris, the Paris being now 

called the Philadelphia. In 1895 the American line added to 

its fleet the two now well-known steel twin screw steamships 

St. Louis and St. Paul, which, with the New York and Phila- 

delphia, carry on the service, and there the matter stands 

to-day. 

The Bureau of Navigation of the Department of Commerce 

and Labor reports that 7o sail and steam vessels of 16,349 

gross tons were built in the United States and officially num- 

bered during the month of November, 1910. Three steel 

steamers, aggregating 6,355 gross tons, were built on the 

Atlantic and Gulf coasts, and 3 steel steamers, aggregating 

7,700 gross tons, were built on the Great Lakes. The total 

tonnage of sailing vessels built during the month was 206, and 

all were of wood. The largest ship built on the coast during 

the month was the E/ Occident, 6,008 gross tons. 

deck beams 5 inches by 3 inches by 34 inch on every frame 

amidships and on alternate frames at the ends. The guard 

beams are 5 inches by 11.6-pound zee bars. 

The deck over the hull is entirely plated with 10.2-pound 

plate. The centerhouse and side bulkheads of the team gang- ° 

way are of steel, 10.2 pounds to the square foot. The shell 

plating is 20 pounds for the-garboards, 15 pounds for the shell 

amidships and 17 pounds for the sheer strake. The water- 

line plating is 20 pounds at the ends. All seams have joggled 

edges. The hull is stiffened by a longitudinal truss of channels 

on each side. 

There is a coal bunker athwartship forward of the boilers. 

Cylindrical water tanks are provided with a total capacity of 

6,000 gallons. 

The rudders are of the balanced type with 6-inch stocks 

covered with 12-pound plates. There are four escape ports, 

12 inches by 18 inches, and the gangway coamings are of steel. 

The plank sheer is 4 inches by 18 inches, reduced to 3 inches 

by 15 inches at the ends. The balance of the deck planking is 

3 inches by 5 inches in the teamway and 2% inches by 2% 

inches in the cabins. 

The joinery work is of pine and cypress. There is a stairway 

on each side leading to the upper deck. The general design 

is colonial, modified to suit marine work. The inboard sides 

of the cabins are finished in canvas panels and the outboard 

sides with canvas panels between stationary windows. There 

is an awning deck over the upper deck leading from pilot-house 

to pilot-house. 
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MACHINERY. 

The vessel is propelled by two comopund engines on one 

shaft coupled together. Each engine has cylinders 15 inches 

and 30 inches diameter, with a common stroke of 22 inches. 

Slide valves are fitted to each cylinder, operated by double-bar 

Stevenson link motion. Steam reversing gear is fitted and all 

pumps are independent. The main shaft is 71% inches diameter. 

The propeller shaft is covered with a brass casing in the stern 

tubes between bearings. There are two thrust bearings of the 

horseshoe type. 

The condenser outfit consists of a Blake vertical simple air 

pump and jet condenser, arranged to draw from a tank and 

total heating surface of the boilers is 1,395 square feet; the 

total grate surface 91 square feet, making a ratio of heating 

surface to grate surface of 30.6 to 1. ? 

A vertical donkey boiler is installed in the center house and 

piped to the boiler circulating pumps, etc. A Reilly feed- 

water heater is fitted. Products of combustion from all boilers 

are exhausted through a double stack, 65 inches outside 

diameter, which extends to a height of about 53 feet 6 inches 
above the base line. 

Electricity is supplied by a single 15-kilowatt, direct-con- 

nected General Electric generating set. Two 18-inch search- 

lights are installed. 
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FIG. 2.—MIDSHIP SECTION OF THE DUTCHESS, SHOWING PRINCIPAL SCANTLINGS. 

the sea. The size is 10 inches by 22 inches by 12 inches. There 

are two sea suctions of large size on each side to allow water 

to be drawn from the side of the boat most free of ice. 

The fire pump is extra powerful, being 18% inches by 12 

inches by 12 inches. It is of the horizontal duplex type, ar- 

ranged to discharge at stations in the gangway and on the 

upper deck. Monitor nozzles are fitted at each pilot-house. 

The feed pump is 7% inches by 5 inches by 6 inches. There 

are two boiler circulating pumps, 5% inches by 3% inches by 

5 inches. 

The propellers are of cast steel, designed for winter service. 

They are about 7 feet 6 inches diameter. 

Steam is Petrified by two Scotch boilers, designed by the 

T. S. Marvel Shipbuilding Company, and built by P. Delaney 

& Company, Newburgh, N. Y. The boilers are 10 feet 9 inches 

diameter by 11 feet 6 inches long, designed for 135 pounds 

working pressure. Each has two Morison corrugated fur- 

naces, 42 inches inside diameter, of the horse-collar type. 

There is a steam drum which takes steam from both boilers, 

and a 7-inch steam main leads from this to the engines. The 

There are two sets of Welin eheSCren: davits complete with 

metallic lifeboats. 

In service no vibration is noticeable, and the coal consump- 

tion is 5% gross tons in a period of eighteen mours, or a work- 

ing day. 

CONCERNING THE UNITED STATES NAVY. 

In his annual report, recently published, the Secretary of 

the Navy makes recommendations which should result in 

eventual economy and tend to increase the efficiency of the 

naval establishment. In this connection some of the more 

important suggestions concern the abandonment of the naval 

stations at New Orleans, Pensacola, San Juan, Port Royal, 

New London, Sacketts Harbor and at Cavite. Secretary 

Meyer points out that all of these smaller stations are un- 

necessary and, on the whole, useless, as their location and 

equipment are not such as to enable a general overhaul or 
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accommodation of ships of the size as now built for the navy. 

For the protection of the Gulf and the Panama Canal, the 

Secretary advocates Guantanamo as _ possessing strategic 

superiority, and that this station should be properly equipped as 

a naval base. Owing to the increased cost in maintaining the 

fleet on the Pacific, it does not seem advisable, in the Secre- 

tary’s opinion, to transfer any large portion of the battle- 

ship fleet there at the present time. 

Although at a disadvantage, owing to its lack of railroad 

communications and its great distance from the labor market, 

the Secretary regards the Bremerton yard as necessary, and 

should, therefore, be developed. The Mare Island yard has 

the disadvantage of being inaccessible, owing to the shallow- 

ness of the channel leading to it and the impurities in the 

water. Too much money, however, has already been expended 

to abandon this yard, and it should be used for the repair 

of such ships as can readily be sent there. San Francisco 

Bay seems the logical point in the future to establish a dock- 

ing and repair station for battleships. 

The principal insular defense base should be made at Pearl 

Harbor, in Hawaii, and Alongapo, in the Philippines, should 

be made a repair station and Cavite disposed of. 
With respect to new constructions, Secretary Meyer recom- 

mends the authorization and building of two battle-ships, one 

collier, one gunboat, one river gunboat, two sea-going tugs, 

two submarines and one submarine tender. 1 

REPORT OF THE ENGINEER-IN-CHIEF. 

Satisfactory progress has been made on the machinery for 

the Florida, now building at the New York navy yard. As 

an example of the efficient organization now existing in the 

machinery department of this yard, is cited the successful 

casting of all the turbine casings for this vessel without the 

loss of a single casting. 

One of the most important pieces of work carried out at 

the Norfolk yard was changing the engines of the Louisiana 

and Virginia from in-turning to out-turning. A highly grati- 

fying feature of this work rests in the fact that it was done 

for about 55 percent of what the contractors, who built these 

two ships, wanted for doing this work after the engines had 

been completed as in-turning. 

Boilers of both Babcock & Wilcox and Mosher type have 

been tested by the builders of said boilers in accordance with 

requirements stipulated in the bureau’s specifications, with 

special regard to acceptance for battleship installations. 

In order to determine the relative backing power of ships 

with turbines and reciprocating engines exhaustive trials were 

undertaken with the three scout cruisers, Birmingham, 

Chester and Salem. 

The experience gained with the burning of oil fuel as 

auxiliary to coal in the battleships Delaware and North Da- 

kota shows that satisfactory burning of the oil, which, when 

used as indicated, is sprayed on top of the coal, and, therefore, 

with lessened furnace volume and space for combustion, 

has been difficult of accomplishment. As installed in these 

two vessels, it is intended to be used only to assist in main- 

taining power on long full-power runs. 

A high-speed marine turbine, with reduction gear, is being 

installed in the collier Neptune. This is a twin-screw vessel of 

19,360 tons displacement, with a speed of 14 knots. Steam is 

supplied to each of the two Westinghouse-Parsons turbines 

at 200 pounds gage. The power expected is 4,000 horsepower 

on each shaft when the turbines revolve at: 1,500 revolutions 

per minute, while the propellers run at 136 revolutions per 

minute. The reduction gear is of the Melville-Macalpine type. 

Recommendation is renewed for an appropriation of $250,- 

000 (£51,400) for the pruchase of internal combustion en- 

gines, to be installed in a naval collier, should it be thought 

advisable to experiment along these lines. 
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BIDS AND CONTRACTS FOR UNITED STATES NAVAL 

VESSELS. 

TORPEDO-BOAT DESTROYERS. 

On Nov. 8 last, bids were opened at the Navy Department, 

Washington, for six torpedo-boat destroyers, the contracts 

for which were awarded on Noy. 22. The awards were made 

as follows: 

The Bath Iron Works, Bath, Me., two destroyers at $645,000 

(£132,500) each, to be completed within 24 months and a 

guaranteed speed of 30 knots. 

The Newport News Shipbuilding & Dry Dock Company, 

Newport News, Va., one destroyer; to be completed within 

24 months and a guaranteed speed of 29% knots, at a price 

of $630,000 (£129,400). 

The New York Shipbuilding Company, Camden, N. J., one 

destroyer at $640,000 (£131,500), to be completed within 24 

months and a guaranteed speed of 29% knots. 

The Wm. Cramp & Sons Ship and Engine Building Com- 

pany, Philadelphia, Pa., one destroyer at $653,000 (£134,000), 

to be completed within 24 months and a guaranteed speed of 

29% knots. 

The Fore River Shipbuilding Company, Quincy, Mass., one 

destroyer at $648,700 (£133.200), to be completed within 24 

months and a guaranteed speed of 29% knots. 

The machinery of the first five are to be turbines of Parsons 

type, and that of the last-named to have Curtis turbines with 

twin screws. The boats to be built by the Bath Iron Works 

and the Fore River Ship Building Company to have their trials 

on the regular Government trial course off Rockland, Me.; the 

others on the Lewes-Delaware course, for the privilege of 

which the builders made a reduction of $5,000 (£1,030) on each 

boat. 

All of the foregoing destroyers have practically the same 

dimensions as those contracted for in September, 1908, and 

May, 1909, which are 742-tons displacement and have 12,500 

horsepower. 

BATTLESHIPS NEW YORK AND TEXAS. 

Owing to restrictions contained in an amendment to the 

bill authorizing the construction of the two latest battleships, 

Nos. 34 and 35, which provide for an eight-hour workday, 

only one bid was received by the Department Dec. 1, the date 

set for opening bids. The bid referred to was by the New- 

port News Ship Building and Dry Dock Company, Newport 

News, Va., who offered to build one battleship (No. 35) ac- 

cording to the following schedule: 

Class 1. Department’s plans for hull and machinery, with 

turbines of Parsons type, for $5,790,000 (£1,191,000), or with 

turbines of Curtis type for $5,775,000 (£1,181,000). Class 2, 

Department’s plans for hull and builders’ plans for machinery, 

with reciprocating engines, for $5,830,000 (£1,199,000). 

The ship to be completed in 36 months and have a guaranteed 

speed of 21. knots. The bill also authorizes the Secretary of 

the Navy to build one of these two ships at a navy yard, but, 

owing to the increased cost, this will not be decided upon be- 

fore Congress authorizes the limit of the increase in cost. 

Meanwhile, the Newport News Company has informed the 

Department of its willingness to construct both ships at a 

price for each given in their bid for one. Should Congress 

decide to build the New York by private contract new bids 

for this ship would probably be invited. 

The General Electric Company in their bid for machinery 

offered to build machinery of a turbo-electric type for $352,000 

(£72,400). 

COLLIERS. 

Two bids were received for the construction of colliers 

Nos. 9 and to. One of these, from the Union Iron Works, San 

Francisco, Cal., offers to build one vessel for $1,595,000 (£328,- 

000) in accordance with the Department’s specifications. 
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The other bid, from the Moran Company, Seattle, Wash., 

offers to build one vessel, on specifications prepared by the 

company for the machinery and the Department’s plans for 

hull, for $987,000 (£203,000). 

The first bid exceeds the limit of the appropriation by $595,- 

000 (£122,300), and the second bid was unaccompanied by the 

required bond, and irregular also in other respects. 

GUNS AND ARMOR. 

The Midvale and Bethlehem Steel Companies submitted 

identical bids for the armor plates to be used in the construc- 

tion of battleships, and were as follows: 
Class A, 11,340 tons at $480 (£99) per ton. 

Turret armor, 1,416 tons at $480 (£09) per ton. 

Class C, at $470 (£97) per ton. 

Class D, at $655 (£135) per ton. 

Class E, at $512 (£105) (Midvale), and $508 (£104) 

(Bethlehem). 

Bids for ten 14-inch guns complete, including some spares, 

but without gun carriages, the Midvale Steel Company’s bid 

was $747,700 (£153,700), and that of the Bethlehem Steel Com- 

pany $779,000 (£160,000). The time‘of delivery of the first 

gun of the former company was 13% months, and that of the 

latter 14 months, thereafter one gun every 60 days. 

NAVAL ENGINEERING PROGRESS. 

BY ENGINEER-IN-CHIEF H. I. CONE, U. S. N. 

SCOUT TRIALS. 

Extensive trials have been carried on with the Birmingham, 

Chester and Salem—scout cruisers, similar in design except 

as regards their machinery installation. The Birmingham has 

reciprocating engines on two shafts; the Chester, Parsons tur- 

bines on four shafts; and the Salem, Curtis turbines on two 

shafts. The boilers on the Birmingham and Salem are identi- 

cal in design, while those on the Chester are of similar type. 

At a speed of about ten knots the total water per hour for 

the main engines only is 21,988 pounds for the Birmingham, 

25,492 for the Chester and 30,182 for the Salem. 

On full power, with respective speeds of 24.15, 24.67 and 

25.12 knots, this water consumption is 253,372 pounds for the 

Birmingham, 253,662 pounds for the Chester and 292,751 

pounds for the Salem, or 17.42 pounds per indicated horse- 

power, 13.7 pounds per shaft horsepower and 16.2 pounds per 

shaft horsepower, respectively. 

The speeds on contract trials were: Birmingham, 24,325 

knots; Chester, 26.52 knots; Salem, 25.947 knots. 

An interesting point developed in the trials is the economy 

obtained in the Parsons system by the use of cruising turbines 

at low power. These cruising turbines have been omitted in 

recent British designs. At Io knots, with the cruising tur- 

bines, a water rate of 28.1 pounds per shaft horsepower was 

obtained; while without the cruising turbines this increased 

to 44.9 pounds per shaft horsepower. 

In comparing the results of these trials it should be remem- 

bered that the Curtis turbines of the Salem represent a much 

earlier period of development than do the Parsons turbines of 

the Chester. 

STEAM TRIALS OF THE DELAWARE AND NORTH DAKOTA. 

The trials of the Delaware and North Dakota present an 

interesting study in similar ships of the comparative efficiencies 

of reciprocating engines and Curtis turbines in battleships. 

The Delaware, which is our latest and perhaps last recip- 

rocating-engined battleship, showed such an excellent per- 

formance on her contract trial that there is doubt in the minds 

of some of us as to the superiority of the turbine for a battle- 

* Abstract of a lecture delivered at the Naval War College at Newport, 
R. I., August, 1910. 

ship of that type and speed. The steam consumption per in- _ 

dicated horsepower of the main engines was 15.48 pounds at 

12 knots, 12.7 pounds at 19 knots and 12.9 pounds at 21 knots. 

As compared with the North Dakota the main engines of 

the Delaware showed a smaller steam consumption at all 

speeds, and at 12 knots this superior economy amounted to 

about one-third the total consumption. Translated into cruis- 

ing radius, this superiority, if maintained on service, is signi- 

ficantly important. ; 

The principal improvements in the Delaware’s machinery 

over that of her predecessor’s consist in: 
(a) Improved cylinder ratios and reduced clearance in main 

engines. 
(b) Forced lubrication of main bearings, crank pins, eccen- 

trics and cross-head pins. 
(c) The use of superheated steam. 

Forced lubrication similar to that of the Delaware is being 

applied to the older vessels. During the present year it will 

be fitted to the Vermont, New Hampslire, Georgia, North 

Carolina, California and Colorado, and, if it proves success- 

ful, as rapidly as possible to the other armored vessels of the 

fleet. 

Some difficulties have developed in connection with the use 

of superheated steam, due to erosion of valves in the steam 

lines of the Delaware, and there is still some doubt as to 

whether the economy gained is not counterbalanced by the 

increased difficulty of maintenance of plant. We are experi- 

menting with metals suited to high temperatures, and hope to 

find a valve material to overcome these troubles. 

THE BACKING POWER OF TURBINES AS COMPARED WITH RECIP- 

ROCATING ENGINES. 

With reciprocating engines a backing power equal to the 

ahead power is afforded without any increase in weight ex- 

cept that of the backing eccentrics, rods and links. With tur- 

bines, however, the ability to reverse requires additional 

turbines, with a considerable increase in weight. 

It is necessary, therefore, to restrict the backing power of 

turbines to that actually required by tactical considerations. 

The intention has been to provide a backing power estimated 

at 50 percent of the ahead power. In practice, however, the 

backing power of turbine vessels has been found not to ex- 

ceed 40 percent of the ahead power. 

Trials have recently been held with the three scout cruisers 

to determine the sufficiency of the backing power provided by 

Parsons and by Curtis turbines, as compared with that ob- 

tained by reciprocating engines. The basis of comparison 

has been taken as the distance ahead reached by the vessel 

during the interval required to bring her dead in the water 

from a given speed ahead. 

These trials were conducted with great care and thorough- 

ness, the condition of displacement, sea speed, and number 

of boilers in use, were practically identical for all, and the 

results may be taken as an authoritative indication of the 

relative backing powers of the three types of machinery as 

now installed. 

The speeds selected for the trials were Io, 16, 22 and 24 

knots. Three runs were made by each vessel at each of the 

two lower speeds, two runs at 22 knots, and one run at the 

high speeds. At each speed only the boilers required for a 

sustained run at this speed were used. ° 

There was no bottling up of steam preparatory to backing, 

and no speeding up of blowers during the backing interval. 

It was required that the boiler pressure be not reduced to 

such extent as to catise priming. 

It was found that at all speeds the reciprocating engine 

provides better backing power than the Curtis turbines, and 

that the latter is superior to the Parsons turbine. 
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The commanding officer of the Chester (with Parsons tur- 

bines) states: “However, under all the usual experiences of 

service, I have felt, during the past four months’ experience, 

no uneasiness as to the adequacy of the backing power, pro- 

vided I always had six boilers in operation.’ The Chester 

has twelve boilers, and on the trials six were used at Io knots 

with natural draft. 

The adequacy of the Chester’s backing power is, I believe, 

debatable, and I submit it to you gentlemen, it being a tacti- 

cal rather than an engineering question. 

Similar trials are to be carried out with the North Dakota 

and Delaware. 

The British battleship Dreadnought, displacing 17,900 tons, 

and with 23,0co shaft horsepower in Parsons turbines, at a 

speed of 20 knots, was stopped in three minutes in 5.9 ship 

lengths, and at 12 knots in 4.2 ship lengths, the time for the 

latter speed not being given. ; 

The strategical features governing the design of naval 

machinery are quite different in the case of other nations 

with whose vessels ours are ordinarily compared. Certain 

European nations, for instance, are building fleets for service 

in the North Sea. Their probable enemies are close at hand, 

the probable sphere of their naval activities is limited, and, 

as a result, their fleets must be prepared to make short 

changes of base at high speed. The result is apparent in 

recent British designs, in which the predominant features are 

high speed and simplicity of machinery, at the expense of 

cruising radius. For their purpose the increased economy 

gained by the use of cruising turbines is not justified by the 

increased weight, space and complexity involved. 

We, however, must build our ships for service beyond the 

seas. Economy of fuel at cruising speed is to us of paramount 

importance, and our problem becomes the difficult one of 

combining a maximum of cruising radius with an ability to 

make the speed required by tactical considerations. 

This extends even to our destroyers. Their cruising radius 

should approximate that of the battleship fleet, and this at a 

sustained speed of 15 knots. We are now considering in 

the designs of the new destroyers methods of reducing 

their steam consumption at 15 knots, in an endeayor to 

build up their cruising radius at this speed. Two methods 

present themselves. In the one the cruising turbines hitherto 

shown in our three-shaft destroyers are replaced by small 

high-speed turbines connected by mechanical reduction gear 

to the low-pressure shafts. A clutch coupling is interposed 

to permit throwing out the cruising element at the highest 

speeds and when backing. The small turbine works the 

steam from the boiler pressure down to about atmospheric 

pressure, and exhausts through the main turbines, the power 

at 15 knots being about equally divided between the three 

shafts. 

The other proposition is to install a small reciprocating 

engine in place of the high-speed turbine and reduction gear. 

On account of the low power required for 15 knots (about 

450 horsepower on each shaft), and because of the compara- 

tively high efficiency of the reciprocating engine when work- 

ing in the range of pressure presented, the design of an en- 

gine which will be satisfactory on service is by no means dif- 

ficult. A moderate piston speed and forced lubrication can be 

provided which should insure ease of upkeep. 

Either of these proposed cruising elements can be installed 

within the weight and space of the cruising turbines hitherto 

used, and each method promises an improvement in economy 

of about 20 percent. The resulting increase in cruising radius 

may justify the departure from simplicity of plant entailed by 

the employment of one of these methods, particularly since 

total disability of the cruising elements would still leave a 
full-powered plant. 

main shafts. 
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PROSPECTIVE DEVELOPMENTS IN METHODS OF PROPULSION. 

Although there have been marked improvements if the 

design of recent turbine machinery, an all-turbine installation 

in a battleship is still unsatisfactory as regards economy of 

coal at cruising speeds, due to the inefficiency of the turbine 

at low peripheral speeds. There is, therefore, a well-defined 

need for a method of propulsion which, at cruising speeds, 

will allow a high-speed turbine to drive a slowly-revolving 

propeller shaft, thus conserving both turbine and propeller 

efficiencies. It is probable that three methods of propulsion 

radically different from existing types and all aiming to ac- 

complish this end will be tried within the next two years. 

HIGH-SPEED MARINE STEAM TURBINE WITH REDUCTION GEAR. 

This form of drive is to be installed in the collier Neptune, 

building at the works of the Maryland Steel Company, Spar- 

rows Point, Md. She is to be a twin-screw vessel, similar to 

the Cyclops, displacing 19,360 tons, with a speed of 14 knots. 

Steam at pressure of 200 pounds will be supplied by three 

double-end Scotch boilers to a Westinghouse-Parsons tur- 

bine for each shaft, each turbine developing about’ 4,000 

shaft horsepower on 1,500 revolutions at full power. Be- 

tween each turbine and its propeller shaft is to be interposed 

a Melville-Macalpine gear, reducing the propeller speeds to 

135 revolutions per minute at 14 knots. Low speeds are ob- 

tained by slowing down the turbine, and astern turbines are 

provided for backing: ; 

It is expected that, incidental to the trial of this method 

of propulsion, the installation in the collier will afford an 

opportunity to benefit by the broad experience of the Westing- 

house Company in the development of details of the work. 

For instance, it is proposed to adapt the company’s electro- 

pneumatic railway-switch-operating mechanism to permit the 

operation of the machinery from the bridge. Again, the in- 

stallation will permit a trial of the Leblanc air pump, as used 

by the company in its commercial work, and of radical changes 

in design and construction of the Parsons turbine. 

This installation is being made on very liberal terms to 

the Government, the cost being that of the reciprocating en- 

gines originally contemplated, and the Government being duly 

guaranteed against possible failure. 

The principal points to be developed with this installation 

are the extent of wear on the gears, quietness of operation, 

and the adaptability of the gears for reversing. In shop 

tests the gear has transmitted 4,500 shaft horsepower for 

40 hours, with an efficiency in excess of 98 percent, and with 

no apparent tendency to wear. 

EMMETS METHOD OF ELECTRIC PROPULSION. 

Mr. W. L. R. Emmet, an engineer of the General Electric 

Company, has submitted a form of electric propulsion in 

which General Electric high-speed turbo-generators drive 

motors on the propeller shafts at speeds considered proper 

for propeller efficiency. He estimates an efficiency of trans- 

mission of 94 percent. His installation in a battleship con- 

templates two turbo-generators driving four motors on two 

By this multiplicity of units, combined with 

pole-changing devices on two of the motors, an economy 

close to the maximum is promised at all speeds above ten 

knots. 

In the case of a collier, whose cruising speed would prob- 

ably be near her maximum, the installation proposed con- 

sists of two generators and two motors, one on each pro- 

peller shaft. The motors would not be arranged for pole- 

changing, but would be equipped with resistance for revers- 

ing. At speeds below Ir knots one generator would be used 

on both motors. At a speed of 14 knots a water rate of 12.6 
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pounds per shaft horsepower per hour is promised, and at 

10 knots the water rate is stated to be less than 15 pounds. 

It is hoped that this method of propulsion may be installed 

in a collier authorized by the last Congress, similar to the 

Neptune, under conditions similar to those governing the 

Westinghouse installation in the latter vessel. 

Although many of the features of the electric drive pro- 

posed by Mr. Emmet have been developed as the result of 

actual installations in shore plants, there are so many novel 

features involved that the system will require careful scrutiny 

before its use in an important vessel is considered. It is dif- 

ficult to predict what disadvantages, if any, will be found, 

but the following points will be the subject of special investi- 

gation in the trial installation: 

(a) Weight as compared with all-turbine drive. 

(b) Ventilation of the generators and motors, there being 

considerable heat generated in the armatures. 

(c) Cooling of resistances. Under certain conditions there 

are large quantities of heat to be suddenly dissipated from the 

resistances. 

(d) The possible failure of the machines, or parts of the 

machines, due to access of water. 

(e) Complexity of accessories—switches, pole-changing de- 

vices, resistances, etc. 

(f) The degree of delicacy of speed control. 

(g) The effect on chronometers, compasses, and personnel 

of grounds, the tension being in excess of 2,000 volts. 

THE MAVOR AND COULSON SYSTEM OF ELECTRIC DRIVE. 

This system is based on an ingenious spinner motor, which 

gives three speeds in either direction at maximum motor 

efficiency, control being had from two double-throw switches. 

The motor consists of an ordinary squirrel-cage rotor on 

the main shaft. Concentric with the rotor and around it, 

adapted to revolve freely on extensions of the main-shaft 

bearings, is a spinner, provided with a brake. On its inside 

surface the spinner is wound to drive the rotor, while on its 

outside periphery the spinner has a squirrel-cage winding that 

enables it, in turn, to be driven as a motor by a surround- 

ing stator built into the ship. Thus the machine consists of 

two motors concentrically arranged around a common axis, 

either of which may be made to revolve in either direction, 

or the spinner may be held by the brake while the rotor is 

revolving. The speed of the spinner, in this manner, may be 

added to or subtracted from that of the rotor, giving three 

speeds in either direction without the use of resistances in the 

rotor circuit, without varying the periodicity of the main cir- 

cuit and without pole changing. The relative speeds of the 

rotor and spinner are determined by the number of the poles 

in the spinner and stator. : 

In the case of a battleship similar to the Florida, this method 

would contemplate a three-shaft arrangement, developing 30,- 

000 electrical horsepower at 150 revolutions per minute. The 

estimated loss in transmission in dynamos and motors is 10 

percent, which, it is claimed, would be more than compen- 

sated for by the gain in turbine and propeller efficiencies. 

The turbo-generators would have a speed of 1,200 revolu- 

tion per minute. The rotor revolves at 90 revolutions per 

minute, the stator at 60. The three speeds at which maximum 

efficiency would be obtained are, therefore, 30, 90, and 150 

revolutions per minute, corresponding, respectively, to steer- 

age way, to 10 knots, and to 20.5 knots. 

The equipment would weigh considerably more than an 

all-turbine arrangement. The overall diameter of motors 

would be 15 feet. 

It is reported that an installation of bituminous producer- 

gas engines, driving generators for this method of propulsion, 

is to be installed on a cargo vessel on the Great Lakes during 

No reliable data concerning this installation 

Its development will be followed with 

the present year. 

have been received. 

great interest. 

NUMBER OF PROPELLER SHAFTS. 

Having definitely abandoned the single screw for all im- 

portant vessels, it is almost axiomatic that an arrangement 

of propelling machinery on two shafts is the best that re- 

mains, for reasons of simplicity and of propeller efficiencies. 

But we are sometimes forced into a three or four shaft ar- 

rangement for reaction-turbine ships by the excessive length 

of engine room which otherwise would be required. This is 

not without advantages, however, in the ease of overhaul af- 

forded by the smaller turbines and in the minimizing of the 

effect, on the total propulsive power of the vessel, of damage 

to one of the units. 
As between three shafts and four shafts the latter are pre- 

ferred for large vessels, on account of the probability of bet- 

ter propeller efficiencies. Our lack of experience renders the 

design of the center propeller in a three-shaft arrangement 

rather difficult. The proximity of this propeller to the hull 

and the likelihood of its being robbed of its water by the 

wing propellers introduces an element of uncertainty as to its 

efficiency. It is probable that when properly designed and 

located three screws will give almost the same efficiency as 

two or four, yet there are startling instances of trials of 

triple-screw vessels in which the best speeds were obtained 

with the center screw idle. We have rejected the three-shaft 

arrangement for the new battleships, because with reaction 

turbines the four-shaft arrangement requires a shorter en- 

gine room. With impulse turbines the two-shaft design gives 

more room and greater simplicity on less weight; but, in case 

we go to higher powers in our future battleships, three screws 

will probably be necessary in order to avoid excessively large 

units. ; 

In the case of destroyers we use three shafts for Parsons 

turbines and two shafts for the Curtis and Zoelly turbines. 

INTERNAL-COMBUSTION ENGINES. 

Tests have recently been completed at the Norfolk Navy 

Yard of internal-combustion engines for launches. Nineteen 

representative makers submitted engines for the tests. Each 

engine was tested for four or five days in the shop, and an 

equal length of time in a 4o-foot launch. 

As a result of these tests, eight 4-cycle gasoline (petrol) 

engines and one 2-cycle kerosene (paraffin) engine were found 

suitable for naval use. 
A gasoline (petrol) engine, to be sufficiently reliable for serv- 

ice use, must be of heavy construction and securely mounted in 

a heavily-built boat. It has been conclusively demonstrated 

that a lightly-built high-speed engine, however carefully built © 

and operated, will not serve. A 4-cycle engine should weigh 

not less than 45 pounds per horsepower, and the 2-cycle 

engine (for small powers) not less than 35 pounds per horse- 

power. The revolutions should not be much greater than 

500 per minute. 

Designs are being prepared in the Bureau of Steam Engi- 

neering for standard gasoline (petrol) engines for service use. 

It is probable that eventually the heavy-oil engine will displace 

the gasoline (petrol) engine on account of the danger incident 

to keeping gasoline (petrol) on board ship. The department 

is bending every effort towards the development of an oil en- 

gine suitable for small boats. 

The use of internal-combustion engines for propulsion of 

large vessels has long been an attractive subject to naval engi- 

neers. Such engines have shown marked economy in large 

units on shore with constant load when run by producer gas. 

We are often asked why we do not use such engines in naval 

vessels. The variations in load, the provision that must be 
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made for reversing, and the necessity for a control of speed 

in a marine installation, sufficiently delicate for maneuvering, 

present difficulties that have not thus far been successfully 

met. There are difficulties, too, in connection with the design 

of a producer suitable for bituminous coal. The size of 

gas-engine cylinders suitable for marine work is at present 

limited to about 100 horsepower on account of temperature 

difficulties in larger cylinders. Thus, in the present state of 

the art, an installation for one of the new battleships would 

require 320 cylinders, and, needless to say, limitations of space 

alone would prohibit such an installation. With a gas engine, 

too, the cylinders are absolutely independent, one of the 

other; there is no mutual understanding, as with the cylinders 

of a steam engine, in which each cylinder is very much con- 

cerned with the performance of its neighbors. For this reason 

the problem of simultaneously reversing all the cylinders of a 
gas engine is a difficult one. 

The British gunboat Rattler was in commission for about 

eight months, with an anthracite producer supplying gas to 

a 5-cylinder, 500 horsepower single-acting engine, making 120 

revolutions per minute, exhausting into the smokestack. 

Speed could not be reduced below 65 turns. A_ hydraulic 

clutch was used for reversing; this wore badly and was un- 

satisfactory. The weight of the installation was greater than 

that of a steam plant of equal power. 

At present, therefore, internal-combustion engines are un- 

suited for marine installations of greater than 1,000 horse- 

power, and in small installations are justified only in special 

cases. There is, however, prospect of a considerable im- 

provement in the design of bituminous producers, and a well- 

directed effort to overcome the difficulties which I have enum- 

erated, so that the subject is still very much alive. 
Our experience with internal-combustion engines in launches 

is that their maintenance is very expensive, amounting to 35 

percent per annum of the original cost. 
In the British and German navies, heavy-oil engines ‘are 

used to drive a portion of the dynamo plant on some of the 

recent vessels. Such an arrangement permits the lighting and 

ventilation of the ship when, for purposes of overhaul, all 
boilers are cold. 
With us, however, this contingency is so remote that the 

use of internal-combustion dynamo engines has not been justi- 
fied. Our principal navy yards are all capable of furnish- 
ing current to ships whose dynamo plants are disabled. 

OIL-BURNING BATTLESHIPS. 

Our experience with liquid fuel, while limited, has been 
sufficient to convice me that, considered from an engineering 
point of view, the expediency of its use in battleships to the 
exclusion of coal is clearly indicated. 
The principal argument advanced against the use of liquid 

fuel, in large vessels, is the alleged difficulty and uncertainty 
of obtaining it in the seaports of the world. This is a stra- 
tegical question, and belongs to you gentlemen rather than 
tome, but I will discuss it very briefly. New oil fields are 
being developed in many localities where until recently they 
were unknown. The Argentine Government has directed the 
installation of oil burning as an auxiliary in their battleships 
that are being built in this country, and in connection with 
this appears the statement that large oil fields have recently 
been discovered in Patagonia. California produces an excel- 
lent grade of fuel oil, but we are sending Pocahontas coal 

around the Horn for use in our vessels on the West Coast. 
I have seen the statement that the new oil fields in Okla- 
homa produced last year an amount of oil equal to twice the 
coal burned by the United States navy during the same time. 
The United States produces more than half the world’s 

oil supply, and it is being shipped abroad for use as fuel in 

the vessels of foreign navies. It would appear that fear of 

difficulty in obtaining oil should not seriously interfere with 

the adoption of this ideal fuel for use in United States naval 

vessels. 

In time of war we must depend on the fuel stored at our 

naval bases or carried in our cargo vessels; and it is easier 

to store and carry oil than coal. With the Panama Canal 

completed, oiling stations at our possessions in the Pacific, 

together with some oil-carrying vessels, would afford a cer- 

tainty of fuel supply at least equal to that now provided for 

coal. 

It should be remembered that all our future destroyers will 

probably be oil burners, and that their work is with the bat- 

tle fleet. Thus we are already committed to the establish- 

ment of means of supplying oil for the destroyers at all bases 

at which it would be required by battleships. 

That oil-burning battleships have not been advocated more 

seriously abroad is due entirely to the fact that, with the 

exception of Russia, no European nation has a supply of oil 

that can be depended on in time of war. It is logical, there- 

fore, that our nation, producing, as it does, more than one- 

half the world’s supply of fuel oil, should be the first to accept 

the great military advantages of oil-burning battleships. 

These advantages have been argued so often that I will not 

dwell upon them now. Briefly, with liquid fuel, we can: 

(a) Reduce the weights and space required for boilers. 

(b) Reduce the fireroom personnel. 

(c) Eliminate ashes and cinders, and practically eliminate 

smoke. 

(d) Increase the cruising radius. 

The principal advantage, from a military point of view, 

of oil burning in a turbine-driven vessel, lies in the ability 

of such a vessel to be driven at full power with but slightly 

greater effort on the part of the personnel than at low speed, 

and in the fact that full speed can be maintained for periods 

limited only by the supply of fuel. 

I wish to place myself emphatically on record as advocating 

oil-burning battleships for our service. 

IMPROVEMENTS IN ECONOMY ON BATTLESHIP FLEET. 

In comparing the present coal consumption of the battle- 

ship fleet, which means its cruising radius, we will use as a 

standard that shown on the cruise of the battle fleet from 

San Francisco to Hampton Roads, during which, as you will 

remember, a considerable improvement was shown over the 

first leg of the world cruise. 

The average coal consumption per knot of the battle 

fleet at present, referred to a standard speed, is 6 percent 

better than that of the best ship on the world cruise. 

The average coal consumption per knot of the battle 

fleet at present, at 12 knots, is practically the same as that 

at 10 knots on the world cruise. 

Since the world cruise there has been an improvement in 

coal consumption per knot in the battle fleet of 20 percent. 

There is a similar improvement in the small vessels of the 

service. 

The armored cruisers have apparently not improved, but 

are burning a little over I percent more coal per knot than 

last year. 

In consumption of lubricating oil per knot there has been 

an improvement of 8 percent from December, 1909, to April, 

1910, over that of the preceding year for all vessels of the 

navy. The average cost per knot of lubricating oil for all 

vessels is now 3.9 cents. This is not as good as the best 

merchant practice, but is constantly being improved. Our 

best ships cost less than one cent per knot. 

As illustrating the ability of ships to maintain themselves, 

the cost of repairs due to casualties was four-tenths of a 
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cent per horsepower during the last year. The cost of new 

machinery and boilers for naval vessels, included under the 

head of “navy yard repairs and changes,” was 53 cents per 

horsepower during this period. 

Including the power of the auxiliary machinery the aver- 

age cost of developing one horsepower in the navy is now 

about 2.04 pounds of coal per hour. This includes all expendi- 

tures of coal for whatever purpose, and also includes all 

power developed for whatever purpose. The figure is the 

average result, as shown by the steam logs of vessels in 

service. The ratio between the average power developed and 

the maximum power of naval vessels is extremely low as 

compared with any economical commercial practice. Con- 

sidering this low-power factor the present result is not bad. 

The coal efficiency compares very favorably with that ob- 

tained under steaming conditions elsewhere. According to 

reports received, in one very large navy the cost in. coal of 

developing a horsepower-hour is 25 percent greater than in 

the United States navy. These improvements in coal economy 

have been principally due to the following causes: 

(a) The converting of evaporating plants from single to 

double effect. The power to distil fresh water sufficient for 

all purposes is a most essential feature in self-maintenance, 

and especially so if engaged in a compaign. The economy in 

making water simply means that the radius of action is in-— 

creased accordingly. The gain in economy from the use of the 

double effect is theoretically 48 percent. Actual gains of from 

35 to 40 percent are obtained. There is no appreciable reduc- 

tion in the capacity of the plant. 

(b) More careful and systematic firing, induced by analysis 

of smoke-pipe gases. Most of the larger ships have been 

equipped with apparatus for sampling smoke-pipe gases, and 

determining the proportion of CO: therein. It is found that 

the percentage of CO» gives an accurate measure of the effi- 

ciency of combustion when coal is used as fuel. The prin- 

cipal furnace loss is the heat in the excess air which passes 

up the funnel. With a CO: percentage of 14, a condition of 

maximum efficiency is obtained in which there is no excess 

of air. Should this drop to 5 percent, as was the condition in 

many of our ships when this apparatus was first installed, 

there is a loss in efficiency of 24 percent, due to excess air. 

In some of the ships a record of the COz percentage of each 

fireman is kept, and the ability of the fireman is rated thereby. 

On one ship, where-this system is followed, it was found that 

the number of buckets of coal required per watch varied 

progressively from 30.5, with a CQO: percentage of 11.9 to 

34.4, with a percentage of 9.0, the amount of steam generated 

remaining the same. One of the first things learned by gas 

analysis was that our boiler casings leaked air. These have 

been made tight, with a corresponding saving in coal, reported 

in some cases to amount to as much as eight percent. 

(c) The tightening of the pressure parts of botlers, partic- 

ularly the bottom-blow valves. A new type of valve has been 

fitted on the larger ships during the past year, which removes 

a serious source of loss that has hitherto existed, due to the 

inability to keep the valves of the old type tight. 

(d) More efficient propellers have been fitted on the 

Kansas and North Carolina, and are being made for the Mts- 

Sissippi and Vermont. As soon as accurate data on the effi- 

ciency of existing propellers under service conditions can be 

obtained, it is hoped to improve the efficiency of the fleet as 

a whole by replacing those propellers which are least efficient 

at cruising speeds. 

(e) Greater attention to steam traps. It is found that 

leaky traps have in the past caused considerable losses. 

(f) A more careful attention to auxiliary machinery, par- 

ticularly to the condition of the valves and steam cylinders. 

In a battleship at cruising speed, one-third of all the steam 

generated by the boilers is used in the auxiliaries. 

As the service in general fully realizes, smokeless combus- 

tion is greatly to be desired, and, while we have made some 

progress along this line, notably in the new coal-burning 

destroyers, still the problem has not been solved as yet. There 

are a number of smoke-consuming devices on the market, 

but we have been unable to find one that is even fairly efficient 

in a shore plant, and practically all are prohibitive in service 

installations because of confined space and high rate of com- 

bustion, and especially from the fact that nearly every one 

of them requires the expenditure of considerable steam for 

its operation. 

FULL-POWER TRIALS OF BATTLESHIPS. 

Full-power trials of the battleships were held off Guanta- 

namo last winter, as compared with their.trial performances. 

With the exception of weakness in the feed pumps and 

blowers of three of the ships the trials were most satisfactory. 

Omitting these vessels, the fleet, with an average displacement 

830 tons greater than on contract trial, developed an average 

speed .449 knot greater than the designed speed, and .066 knot 

greater than the average contract trial speeds. 

On these trials the main engines withstood overloads 

amounting, in the case of one ship, to 40 percent, in excess of 

the designed load. 

An interesting feature, developed by the trials is the im- 

proved propeller efficiency of the Virginia and Louisiana, 

whose engines were changed from in-turning to out-turning 

shortly before the trials. 

COMPARISON OF MEASURED-MILE COURSES AT ROCKLAND, 

PROVINCETOWN AND DELAWARE BREAKWATER. 

The Board of Inspection and Survey for Ships has recently 

held exhaustive comparative trials of the Michigan, Reid and 

Flusser over the measured-mile courses at Rockland, Province- 

town and Delaware Breakwater, to determine the effect of 

depth on speed. 

The depth on the Rockland course varies from 330 to 480 

feet; that at Provincetown from 150 to 160 feet, and at Dela- 

~ ware Breakwater from 135 to 150 feet. 
These trials indicate that the Michigan, with 16,000 tons 

displacement and 24 feet 6 inches mean draft, requires about 

1,900 less indicated horsepower for a speed of 19 knots on the 

Rockland course than at the Delaware Breakwater, and some- 

what less power for this speed at Provincetown than at the 

Breakwater. There is a corresponding effect in the case of 

destroyers. The Reid, displacing 700 tons, and with a mean 

draft of 8 feet 14 inch, requires for a speed of 31 knots about 

1,000 less shaft horsepower at Rockland than at the Break- 

water, and less at Provincetown than at the course in Dela- 

ware Bay. 

REPAIR SHIP. 

Our battleship fleet is, to a greater degree than ever before, 

self-sustaining as regards repairs to engineering material. 

This is evident in a decreased amount of navy-yard work. The 

machine-tool equipment of many of the ships has been increased 

to as great a degree as is possible within the limitations of 

space available. In some of the ships small cupolas capable 

of melting 100 pounds of brass and 60 pounds of iron have 

been improvised, and have proved very valuable for the manu- 

facture of small castings not subject to much stress. A 

standard oil-burning furnace will be supplied to all the larger 

ships. : 

~ The repair ship Panther has rendered most valuable aid 

to the fleet and has done much of the work heretofore done 

at the yards. 
For times of war, however, when the ability of the fleet to 

be self-sustaining may be of the utmost strategic importance, 

our facilities for repairs are hopelessly inadequate. Realizing 

vs 
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this, there have been prepared designs of a proposed repair 

ship of 13,500 tons displacement and 14 knots speed, with an 

equipment which will enable it to— 

(a) Make patterns and castings up to four tons in weight. 

This includes all iron castings for small vessels, and, in case 

of a battleship, all except main cylinders and turbine casings. 

(These, in any event, would be repaired by a welding process.) 

(b) Forge anything on board ship except main shafting. 

(c) Roll and bend any plate that may be required for the 

hull or for boiler drums. 

(d) Build up lengths of copper piping, and repair and tin 

defective piping. 

(e) Do any required machining. 

(f) Carry all materials for the prosecution of this work. 

The proportion of foundry and forge equipment is such as 

to provide sufficient material for its own machine shop and 

for the machine shops of all vessels of the fleet. Thus, in 

emergencies, all the equipment of the individual ships, as well 

as that of the repair ship, could be run at full capacity. 

The design of the repair ship provides for convenient and 

efficient handling of material progressively from its raw con- 

dition through the process of casting, forging and machining 

in well lighted shops. 

The acquisition of such a vessel is of vital military im- 

portance to the fleet, in that it will, in time of war, enable the 

fleet to repair damages sustained in action to a sufficient ex- 

tent to render it seaworthy and capable of renewing action. 

In time of war or peace it will render the fleet. self-sustain- 

ing as regards all repair work to machinery, hull or ordnance 

equipments, except that necessitated in general refitting. 

The experience of the world cruise of the battle fleet dem- 

onstrated rather conclusively that extensive cruising does not 

of itself contribute to deterioration of steam machinery, pro- 

vided the nature of the cruising is such that fixed periods for 

periodic overhaul are provided. 

It has been too frequently the case that in arranging itin- 

eries no attention has been paid to this point, and in many 

cases commanding officers hesitate at allowing disablement of 

the main engines for periods greater than twenty-four hours, 

although such disablement is required in the interests of an 

efficient maintenance of the plant. 

An instance of this has recently developed in the case of 

two armored cruisers which require such extensive repairs 

in their engineer department as to render it necessary to 

lay them up for a period extending over several months. 

Until these repairs are completed these ships are without 

strategic value as a component part of the fleet. The present 

condition of the machinery of these vessels can best be de-- 

scribed as generally run down. This is due in great degree 

~ to the nature of service to which they have been subjected— 

extensive cruising with improper spacing of overhaul intervals. 

Undoubtedly, our most important duty as regards the 

machinery of the fleet is that of upkeep—the taking of the 

proverbial stitch in time which will prevent the accumulation 

of trouble in such quantities as to disable the fleet as a fight- 

ing unit. 

This, however, requires co-operation, such as is being ac- 

complished under the present organization. 

BOILERS. 

The question of the type of boiler for future battleships is 

one that is receiving due attention. The present Babcock & 

Wilcox boiler is giving satisfaction, and that company has 

recently completed an exhaustive series of tests of a sample 

boiler for the Wyoming and Arkansas. In these tests the 

boiler more than meets every guarantee, and, in fact, attains 

improved economics of evaporation at all rates of combustion. 

The boiler stood further test of forcing under five inches of 

air pressure, burning 70 pounds of coal per square foot of 

grate surface; all without signs of damage. 

Notwithstanding all this, there is a growing sentiment 

favoring the small-tube express type of boiler for battleships, 

as giving more elasticity in forcing, especially in a turbine 

installation, as well as saving weight, on almost the same econ- 

omy. The Experimental Station at Anapolis has been en- 

gaged in research work for more than a year, with consider- 

able success, in an endeavor to determine proper methods and 

materials for the interior preservation of our boilers. This, 

of course, is quite essential if we adopt small or bent tubes in 

boilers. 

In-swinging furnace doors have been fitted on all the bat- 

tleships and are rapidly being installed in other naval ves- 

sels. The design of these doors is such as to cause them to 

close automatically in the event of a ruptured tube. Already, 

in the Georgia, they have prevented serious injury to the fire- 

room force. 

Mosher boilers are being installed in the battleships Kear- 

sarge, Kentucky and Illinois, to replace their Scotch boilers. 

The contract for these boilers calls for a guaranteed evap- 

oration of 1144 pounds of water per hour per pound of com- 

bustible at full power, when burning 4o pounds of coal per 

square foot of grate. 

The difficulties heretofore existent with the reciprocating 

engines of forced-draft blowers have been overcome by the 

adoption of turbine-driven blowers for destroyers and motor- 

driven blowers for battleships. 

Our new destroyers, propelled by turbines, with liquid fuel 

and turbine-driven fans, are provided with a machinery in- 

stallation from which most of the frailties hitherto existent 

on vessels of this type are eliminated, and which should 

render them capable of running at full power at any time on 

demand and for periods limited only by the fuel supply. 

Turbine-driven centrifugal feed pumps are being developed 

and, although at present they are somewhat handicapped by 

excessive weight and space required, it is probable that these 

disadvantages will be overcome to a sufficient extent to allow 

us to show them in new designs. Experience with these 

pumps in shore plants indicates that they are less prone to 

disablement than reciprocating pumps. 

In conclusion, I will say that engineering in our naval serv- 

ice is to-day in a position more nearly commensurate with its 

importance to the fleet than seemed possible a few years ago. 

This is due in part to the enthusiastic efforts of the younger 

line officers who in recent years have operated our machinery 

afloat, more to the legacy of experience, ability and good will 

from the old Engineer Corps, but is principally the result of 

an appreciation of the importance of engineering on the part 

of the older officers in the service, who, in responsible ad- 

ministrative positions, both in the Department and in the 

Fleet, under our able Secretary, are welding the personnel 

and matériel of engineering into the organization of the fleet 

in such manner as cannot fail to produce perfect homo- 
geneity. 

Lloyd’s Annual Report. 

According to the annual report of Lloyd's Register of Ship- 

ping, for the year 1909-1910, classes were assigned to 540 new 

vessels, the total gross tonnage of which was 920,946. Of 

this new construction 66 percent was built for the United 

Kingdom, and 34 percent for the British Colonies and foreign 

countries. Over 99 percent of the new vessels were steamers. 

Few features of exceptional interest from the point of view 

of the designer are mentioned, the most noteworthy being, 

perhaps, the increase in the number of vessels built on the 

Isherwood system of longitudinal construction. Up to the 

present time forty-three vessels of this type have been ap- 

proved for classification by the society. 
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A TANK STEAMER FOR THE MOLASSES TRADE. 

There has just been completed at the yards of the Fore River 

Shipbuilding Company, Quincy, Mass., the steamer Currier, 

named for Mr. Guy W. Currier, of the well-known law firm 

of Currier, Rollins, Young & Pillsbury, of Boston, and spe- 

cially designed for the Cuba Distilling Company, of New 

York, to run between Cuba, Porto Rico and New York in the 

molasses trade. 
The Currier is a single-screw steamer with the machinery 

located aft, constructed of steel to the highest class in Lloyd’s 

Register, being specially surveyed under construction by the 

officers of that society to obtain the Class 100-A-1, and spe- 

cially designed to operate in either the molasses, bulk petroleum 

or general freight trades, a combination rarely met with in 

vessels of this type. To provide for the safety of the vessel 

The general arrangement of the ship consists of five double 

tanks bounded by transverse and centerline bulkheads, with a 

general cargo hold forward and aft of these tanks, the ma- 

chinery being placed right aft and separated from the after 

cargo hold by a cross bunker. The main tanks are isolated at 

the forward and after ends by cofferdams extending the full 

depth of the ship and by a continuous inner bottom 4 feet 

deep, which is fitted as far forward and aft as practicable. 

These tanks may be utilized for the transportation cf either 

molasses or bulk petroleum oil, a special pumping system 

having been installed for loading and discharging liquid cargo, 

and a steam-heating system for liquefying the cargo as well 

as to efficiently clean all the spaces by steam. 

The total capacity for stowing molasses is 138,000 cubic 

feet, representing over 1,000,000 gallons of molasses. When 

used as a bulk petroleum carrier the vessel has a capacity, with 

STEAMSHIP CURRIER, BUILT BY THE FORE RIVER SHIPBUILDING COMPANY FOR THE CUBA DISTILLING COMPANY. 

and crew the most modern methods and equipment are em- 

ployed, including wireless telegraph and submarine signals. 

The principal dimensions are as follows: 

Length from fore-side of stem to after- 

Sal OH MUGGCIP MESEs oncoaccs000000000 370 feet 

Beam molded@everrriycc as cerita 52 feet 

Depth, molded to upper deck............. 30 feet 

Loadidratt: cha peceraeccnen cate coer 23 feet 

Gross tonnageseeere ceo ee eee 4,711 

Nt, TONNAGE i anvamenen ieee covers serecoratorniees 1,841 

GENERAL ARRANGEMENT. 

The general arrangement and scantlings of the vessel are 

shown on the accompanying deck plans and section. 

She has a straight stem, semi-elliptical stern, two continuous- 

steel decks, and a full poop, bridge and topgallant forecastle. 

Accommodations are provided in the ’midship house for the 

officers, with saloon, guest room, pantry, bath and toilets, and 

on the bridge deck is a specially arranged suite of rooms for 

the captain, having a commodious pilot house and chart house 

over same. In the ’midship house there is a room fitted up for 

the wireless telegraph outfit. 

The long poop encloses quarters for the firemen, seamen, 

oilers and petty officers, and in the Liverpool house on the 

poop deck are arranged the quarters for the engineers, with 

officers’ and engineers’ mess, bath and toilet. The crew of the 

Currier comprises forty men, 

oil carried in the tanks and inner bottom, of 1,400,000 gallons. 

with the usual allowance in the expansion trunk to take up the 

expansion of the oil. 

If it is desired to operate this vessel as a general cargo and 

freight steamer, freight may be carried in the five molasses 

tanks by removing the portable swash bulkhead, after cleaning 

out the tanks by steam. The cargo may be handled through 

steel cargo hatches 8 feet 3 inches by 5 feet. The wing com- 

partments may also be used for freight space, operating 

through 8 feet 6-inch by 6 feet 6-inch hatches fitted with wooden 

covers. In addition to this, two large cargo holds occupy the 

forward and after boundaries of the tanks, these holds having 

steel cargo hatches 8 feet 6 inches by 20 feet. 

The total cargo space avilable for stowage of general 

freight is about 255,000 cubic. feet, and on 23 feet mean draft, 

with the vessel carrying 1,000 tons of bunker coal, feed water 

and stores, a dead-weight cargo of 5,800 tons may be carried. 

The vessel is rigged with three pole masts, the fore and main 

mast being of steel and the mizzen mast of wood. The cargo 

booms consist of four 53-foot and four 40-foot wood derricks, 

each capable of working a load of 5 tons. A complete suit of 

sails is provided for the vessel, comprising fore and main 

sails and stay sails. 

The poop deck from the front of house and bridge deck is 

laid with 3-inch by 5-inch clear, long-leaf yellow pine, having 

a 10-inch margin plank worked in way of deck house and 

waterway. The flats of cargo holds are laid out with 2%4- 
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MIDSHIP SECTION OF THE CURRIER. 

inch yellow pine ceiling in portable shutters, and portable 

sparring is fitted for sides of vessel for general cargoes. 

The joiner work and furniture in quarters is finished gen- 

erally in oak. Transoms and seats are upholstered in leather. 

The floors in officers’ quarters are covered with linoleum. The 

galley floor is laid in unfinished red tile, and the bath rooms in 

ceramic tile. The pilot-house and chart room are built of teak. 

The sanitary arrangements are very complete, flowing water 

being supplied to all fixtures. The salt water is kept under 

pressure by a salt-water sanitary pump, while the fresh water 
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flows by gravity from a daily service tank supplied by the 

fresh-water sanitary pump. ‘The officers’ lavatories are sup- 

plied with hot as well as cold water. 

In addition to the usual ventilators for the engine-room 

and fire-room, of which there are two-2t-inch for the former 

and two 36-inch for the latter, at each cargo hold, there are 

installed four 18-inch ventilators and two for the pump-room. 

Cast iron swan-neck ventilators are also fitted on top of ex- 

pansion trunks. 
The life-saving outfit consists of two 24-foot wooden life- 

boats, one 16-foot wooden dinghy and one 20-foot wooden gig, 

fitted with gasoline engine. The lifeboats are handled by the 

- ordinary round-bar davits, and the dinghy and gig handled by 

davits of the Mallory type. 

DECK MACHINERY. 

The steering gear is of the Hyde steam screw gear type, 

with an 8-inch by 8-inch engine, operated through shafting 

and bevel gears from steering stands in the pilot house on 

the flying bridge and top of the after-house. Hand wheels for 

hand steering are direct connected to screw gear in after 

steering compartment, An emergency steering gear is fitted, 

by which the vessel may be steered by a tackle leading from a 

spare tiller to a steam capstan on the poop deck. 

A No. 10 Hyde steam brake windlass is located on the 

forecastle deck, operated by a worm and spindle from a ver- 

tical engine on upper deck. The wildcats on the windlass 

are suitable for 2% inches diameter stud link cable. Large 

quick operating warping ends are fitted on each side of the 

windlass. 

Four Hyde double drum, double cylinder, reversible steam 

hoisting winches with cylinders 8 inches diameter by 8 inches 

stroke are located on deck, for cargo handling purposes. Two 

of these winches are fitted with extended warping ends. 

A Hyde reversible steam capstan of the quick warping 

type is located aft on the poop deck, operated by dn 8-inch 

by 8-inch engine under the deck. 

PUMPING SYSTEM. 

The pumping system on the Currier for handling liquid 

cargo was especially designed for pumping heavy viscous 

liquids such as molasses or oil, The cargo pump is of the 

Blake horizontal duplex piston type, with steam cylinder 16 

inches diameter, pump cylinder 12 inches diameter with 18-inch 

stroke. 
A 14-inch suction main of wrought iron extends through the 

cargo holds on the port side above the innner bottom, with 

12-inch branches extending into suction wells in each tank, 

each branch being fitted with a brass gate valve and bell mouth 

suction end. 

A 10-inch discharge main of wrought iron pipe extends 

through the wing compartments below the main deck, on each 

side with branches leading to each tank, and to overboard 

discharge connections, forward, amidships and aft. 

Sluice valves are fitted in the centerline and transverse 

bulkheads dividing the main holds, so that the cargo may be 

trimmed the full length of hold spaces. 

The entire system is so arranged that the cargo pump can 

pump from the cargo tanks and discharge overboard, from 

storage tanks on shore direct to the cargo tanks, from any 

cargo tank to any other, from sea to any cargo tank for 

ballast purposes. The tanks may also be filled through the 

discharge main, 

The vessel is designed primarily to carry molasses in bulk, 

in which case the double bottom in way of cargo tanks is used 

for water ballast. In the event of the vessel carrying oil in 

bulk, the double bottom manhole covers are removed and 

the double bottom compartments used as a part of the oil 

cargo space. Portable bolted plates are fitted in the bottom 
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of all molasses suction wells, so that when the vessel is to 

carry oil these plates may be removed and an extension piece 

attached to each suction branch, thereby making the branch 

sufficiently long to pump oil from double bottom compartments. 

The forward ballast system consists of a steam pump located 

in the forward pump room, with a manifold having connec- 

tions to sea, bilge and forward double bottom compartments. 
The after ballast system consists of a steam pump in the 

engine room, with manifolds having connections to sea, bilges 

and double bottom. The double bottom compartments under 

the molasses tanks are so arranged that they may be entirely 

cut off from the remainder of the ballast system. : 

The electric lighting plant consists of one 15 kilowatt direct 

connected General Electric Co. marine generating set, with 

combined generating and distributing switchboard. The dis- 

tribution is on the two-wire system and supplies current for 

one 18-inch searchlight and 150 16-candlepower incandescent 

lamps in addition to running and signal lights. 

The wireless telegraph outfit supplied by the United Wire- 

less Company is installed in the bridge house. In addition, 

the receiving apparatus of the Submarine Signal Company 

is provided, nothing having been omitted which would add to 

the comfort or safety of the vessel or crew. 

PROPELLING MACHINERY. 

The propelling machinery, located in the stern of the ship, 

consists of a vertical inverted, three-cylinder, triple expansion 

engine with cylinders 25-41-68 inches diameter having a stroke 

of 48 inches, supplied with steam at 190 pounds pressure by 

three single-ended Scotch boilers working under a heated 

forced draft system. 

The bedplate of the main engine is of the usual box section 

type of cast iron in three sections, having six main bearings 

of cast iron lined with white metal. Bearing caps are forged 

steel. All lower main bearings may be removed while the 

crank shaft is in position. 

The cylinders are supported by six cast iron columns of 

box section, three front and three back. All crosshead guides 
are fitted for water circulation. 

The crankshaft is of the built-up type, of forged steel 

throughout, in three interchangeable reversible sections. The 

diameter of the shaft at the bearings is 1334 inches. The crank 

pins are 14 inches diameter by 14 inches long, the crank slabs 

2534 inches wide by 9% inches thick, and all couplings are 27 

inches diameter 3% inches thick, joined by six steel bolts. 

The cylinders are arranged, beginning at the forward end 

of the engine, high-pressure, intermediate-pressure and low- 

pressure. The high-pressure cylinder is fitted with a liner, 

and the valve is of piston type, 13 inches diameter, taking steam 

in the middle and exhausting over the ends. The intermediate 

and low-pressure cylinders are fitted with double ported slide 

valves working on cast iron false seats. All valves are fitted 

with balance cylinders for taking weight of valves and gear. 

In addition, the intermediate-pressure and low-pressure slide 

valves are fitted with balance rings on the back for relieving 

pressure on valve seat. 

The pistons are of conical form, the high-pressure is of cast 

iron, while the intermediate-pressure and low-pressure are cast 

steel. All pistons are fitted with Mudd’s rings and cast iron 

followers. The piston rods are 6 inches diameter, the low-pres- 

sure being fitted with a tail rod, 4 inches diameter. Piston 

rods and valve stems are packed with metallic packing. The 

forged steel crossheads are secured to the piston rods by steel 

nuts, the lower ends of the rods being ‘apered to fit the cross- 

heads. Crosshead slippers are cast sron faced with white 

metal and crosshead pins are 7 inches diameter and 714 inches 

long. The connecting rods are forged steel, 9 feet between 

centers. The top and bottom end boxes are cast steel lined 
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with white metal, the caps being secured by forged steel 

binders. The valve gear is of the usual Stephenson double 

bar link gear type. 

An 8-inch balanced throttle valve worked by a hand wheel, 

and a butterfly valve worked by a hand lever, control the sup- 

ply of steam to the high-pressure valve chest. The receivers 

are cast with the cylinders. The main exhaust pipe to the 

condenser is of copper, 21 inches diameter. 

The reversing gear consists of a direct acting steam cylin- 

der, 12 inches diameter and 18 inches stroke, secured to the 

back of the intermediate-pressure cylinder. A reverse shaft, 6% 

inches diameter, carried in bearings at the back of the engine, 

transmits motion from the reverse engine to the links. The 

cut-off of each valve may be adjusted separately by means of 

a sliding block working in slotted reverse shaft arms. Smooth 

action of the reversing engine is secured by a 6-inch diameter 

piston working in a hydraulic cylinder. 

A 6-inch by 6-inch single cylinder turning engine is secured 

to the after end of the main engine bedplate. 

The thrust shaft is 1334 inches diameter, with nine collars 

20 inches diameter, 17% inches thick, forged solid with the 

shaft. The propeller shaft is 1434 inches diameter, protected 

throughout its entire length by composition sleeves shrunk 

and pinned in place. The propeller is secured to the tapered 

end of the shaft by a forged steel nut and feather. All shaft 

couplings are 26 inches diameter 314 inches thick, connected 

by six forged steel bolts 3% inches diameter. 

The thrust bearing is of the usual horseshoe type having 

rine adjustable cast iron horseshoes faced with white metal. 

Each shoe may be adjusted separately, while the entire bear- 

ing may be moved fore and aft by means of wedges. The 

bottom of the pedestal forms an oil chamber into which the 

collars project, The stern tube bearings are of composition 

lined with lignumvitae. 

The propeller is of the built-up type 16 feet 9 inches 

diameter, 18 feet pitch, 92.3 square feet developed area, having 

four adjustable bronze blades secured to a cast iron hub by 

bronze studs and nuts. The pitch may be adjusted from 17 

feet to 19 feet. 

AUXILIARIES. 

The air pump is of the Edwards type, 24 inches diameter, 

20-inch stroke, driven by beams and links from the low-pres- 

sure crosshead. The body of the pump is cast iron having a 

composition liner. 

The condenser, placed on brackets at the back of the engine, 

has a cylindrical steel plate shell with cast iron water chests 

and covers. There are 1394 34-inch brass tubes, 11 feet long, 

between tube sheets, giving a cooling surface of 3011 square 

feet. The tube ends are packed in the usual manner with 

cotton wicking secured by brass glands screwed into rolled 

composition tube sheets. Circulating water for the condenser 

is taken from a centrifugal pump of the Fore River type hav- 

ing 12-inch suction discharge. The pump, driven by an 8-inch 

by 8-inch vertical engine, has the following connections: Suc- 

tion from sea, and discharge overboard through condenser, 

also a small connection is fitted to the evaporator. 

The following additional pumps are fitted: 

Two feed 10-inch by 7-inch by 10-inch vertical duplex Worth- 

ington Admiralty type, with suctions from sea, after tank, 

auxiliary condenser, feed tank and boilers and discharge 

through the feed-water heater or direct to the boiler through 

the main or auxiliary feed line, or overboard. The connec- 

tions are such that either pump can be used independently of 

the other. When acting as feed pumps they are automatically 

controlled by a float in the feed tanks. 

One ballast, 10-inch by 12-inch by Io-inch vertical duplex, 

with suction from sea, bilge manifold, ballast manifolds, and 

from engine and fire-room bilges, and discharge to fire main, 

ballast manifolds and overboard. 

One forward ballast system pump, 8-inch by 8%-inch by 12- 

inch horizontal duplex. 

Two bilge pumps, 414-inch by 20-inch plunger type, con- 

nected to the main air pump crosshead, have suction from 

the engine and fire-room bilges and bilge manifolds, with dis- 

charge overboard. 

One salt-water deck service and fire pump, 6-inch by 4-inch 

by 6-inch horizontal duplex, with suction from sea and dis- 

charge to the sanitary system, fire main, deck-washing pipe 

and engine-water service. This pump is interchangeable with 

the auxiliary condenser circulating pump. 

One fresh-water, 34-inch by 4-inch by 4-inch horizontal 

duplex, with suction from fresh-water tanks and discharge to 

ship’s fresh-water system. 

One auxiliary condenser circulating, 6-inch by 4-inch by 6- 

inch, with suction from sea, discharge end of condenser and 

after tank, and discharge through the auxiliary condenser 

overboard and deck-service lines. 

One cargo pump, 16-inch by 12-inch by 18-inch horizontal 

duplex. 

One 2-inch Hancock injector is fitted, with suction from the 

reserve feed tank auxiliary condenser and sea discharge to 

the auxiliary feed line and hose connection. 

The vessel is fitted with one double circular stack, 9 feet 6 

inches outside diameter and about 80 feet high above the 

grates. 

The boilers are 13 feet 9 inches mean. diameter and 11 feet 

I inch long over the heads, arranged in a single fire room. 

Each boiler has three Morison furnaces, 42 inches inside diam- 

eter and three combustion chambers. The tubes are 2% inches 

outside diameter. The total heating surface for three boilers 

is 6,501 square feet, with 154.5 square feet of grate, giving a 

ratio of about 42.to I. The grates are about 5 feet long. 

Air for the heated forced draft is delivered to the furnaces 

by a fan located in the fire room and driven by a 6-inch by 

5-inch vertical engine working at a steam pressure of 125 

pounds. The fan is 84 inches diameter, and at 312 revolutions 

per minute delivers 24,000 cubic feet of air per minute at a 

pressure of 3 inches of water. On each uptake there is a 

heater box containing 193 3%4-inch tubes 3 feet 6 inches long, 

around which the air passes before entering the furnaces. 

An auxiliary condenser containing about 400 square feet of 

cooling surface is located in the engine room. Circulating 

water for this condenser is taken from the ballast and sani- 

tary pumps. 

A feed-water heater of the Quiggins vertical type is located 

in the engine room on the discharge side of the feed pumps. 

The heater has a rated capacity of 2,700 horsepower. 

All living quarters of the ship are heated by steam. Radi- 

ators constructed of iron pipe are used throughout the ship 

except in the pilot house, where brass pipe is used. 

One 25-ton evaporator of the Blake type is installed in the 

after end of the engine room. Steam for operating is taken 

from the auxiliary steam line and the vapor is discharged to 

the condenser, feed tank, and after tank. 

The refrigerating plant consists of a 2-ton Brunswick am- 

monia compressor, driven by a vertical engine. 

Both fire-room ventilators are fitted with sheaves for hoist- 

ing ashes. A Hyde double-cylinder ash-hoist engine is fitted 

for raising ashes to the spar deck, where they are handled on 

trolley ways on each side of the ship. A hand ash-hoist gear 

is also fitted. 

During the four-hour trial the ship averaged a little over 

10% knots. t 
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COLUMN TABLES FOR SHIP WORK—III. 

BY R, EARLE ANDERSON. 

EFFECT OF FORM AND THICKNESS. 

The relative dimensions and the form of parts composing 

the cross-section of a column must necessarily have a con- 

siderable influence upon its strength. The matter is one which 

has rested largely upon the judgment of the designer, and 

there is an almost entire absence of data, either experimental 

or theoretical, throwing any light on the subject. All accepted 

column formulas, including those dealt with in the proceed- 

ing sections, contain the area of the section and the radius 

of gyration, and in some cases the distance to the extreme 

fiber appears in a secondary manner. No other functions of 

the cross-section appear. To a person devoid of judgment it 

would seem that the greater the radius of gyration the smaller 

might be the area, even to the extent of a radius of gyration 

approaching infinity with an area approaching zero. Thus, in 

the case of a tubular column, there is nothing in the formulas 

to indicate that the efficiency cannot be indefinitely increased 

by making the diameter very great and the thickness of wall 

an inappreciable quantity. This is, of course, absurd, but the 

limit below which it is rational and above which it is absurd 

unfortunately remains undetermined. 

In the case of compression members built of plates and 

angles or otherwise having webs and flanges there are two 

rules in existence, both of which appear to be entirely empiri- 

cal. Johnson’s “Framed Structures” (chapter by C. W. 

t MUST BE NOT LESS t must BE Kon LESS 
Ne hh THAN & THAN 35 THAN 59 30 

{ MUST BE NOT LESS 

FIG. 4. 

Byran) gives a rule for box or latticed columns that when 

pin-connected the thickness of the web plates normal to the 

pin should be not less than one-thirtieth the distance between 

the lines of rivets, and the thickness of the plates parallel to 

the pin should be not less than one-fortieth the distance be- 

tween rivets; in the case of square or fixed ended columns both 

thicknesses are limited to one-thirtieth (Framed Structures, 

page 253). This rule appears to be based upon Bouscaren’s 

experiments (Trans. Am. Soc. C.E., Vol. I1X., page 452). 

The American Railway Engineering and Maintenance of 

‘Way Association limits the ratio of unsupported width of 

outstanding parts to ten times the thickness of metal. 

While these two rules are empirical and apparently rest 

more upon a basis of judgment than experiment, they have 

evidently been acceptable, and have given satisfactory results. 

For the present purpose they may be stated thus: 

In the cross-section of a compression member the thickness 

of each part must be at least one-thirtieth the breadth of that 

part between supporting parts, and in the case of outstanding 

parts at least one-tenth the outstanding breadth (see Fig. 4). 

It will be observed that neither of these rules is applicable 

to a tubular column. 

As previously stated, a series of experiments has been made 

by Prof. W. L. Lilly on the effect of secondary flexure or 

wrinkling on the strength of columns, with a view to determin- 

ing the relation between the strength of a column and the 

form and relative dimensions of its cross-section. 

These experiments are at present only partially complete 
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and have so far been applied only to certain elementary forms. 

He obtains a formula for the limiting stress, which contains 

the thickness and a constant, the latter depending on the form 

of the cross-section and on the material. This formula ex- 

presses the limiting load on a column of one wave length (i. e., 

the length of one wrinkle of the secondary flexure) and is 

as follows: 

ie — 
fate i SP r 

where k is some constant and ¢ is the thickness. This for- 

mula has a rational basis but rests upon empirical constants. 

The rational basis is practically that of Rankine’s formula. 

He also states that k takes the form Nf/E, where N is a 

constant depending only on the form of the section. 

He gives the values of N as follows: 

for © section, N = 50 

for LJ section, N = 60 

for + section, N = 120 

for A section, N = 80 

fOrmplessectiona\e—" 70 

(Note—In London Engineering these values of N are in- 

correctly given and are corrected in the pamphlet The Design 

of Columns and Struts.) 

Dr. Dilly then puts this limiting stress into Rankine’s for- 

mula, with the following result: 

where C is an additional constant. He goes to considerable 

length to show that this formula is rational, but it is to be 

noted that not only C and K are empirically evaluated, but f 

also. 

In the usual form of Rankine’s formula f is taken as about 

two-thirds of the ultimate tensile strength. Dr. Lilly, in his 

proposed formula, takes f as something greater than the ulti- 

mate tensile strength, observing that his tests for l/r close to 

zero show a value of the average unit stress exceeding the 

tensile strength. The values of the other constants, therefore, 

rest upon this assumption. While Dr. Lilly’s tests are by no 

means the only ones which show a high value of p at //r nearly 

zero, other tests, notably those of Tetmajer and Marshall, 

made for the specific purpose of evaluating ft, do not show 

such high values. 

The objections raised against Rankine’s formula apply 

equally to Dr. Lilly’s in the form in which he proposes it, and 

it should be noted that the formula contains no factor for 

inherent eccentricity. 

It is interesting now to compare Dr. Lilly’s expression for 

the limiting strength with the results of the tests made at the 

Norfolk Navy Yard. For 2%4-inch by %-inch tubing, with an 

ultimate tensile strength of 65,500 pounds, we have by Lilly’s 

formula, for the limiting compression stress on a column of 

at least one wave length (using f = 80,000 and K = %&, as 

given by Lilly): 

P = 45,600. 

The highest observed stress on this tubing was about 69,000 

pounds per square inch (for 1/r = 2%), and wrinkling oc- 

curred at an average unit stress of 66,000 pounds at //r = 13. 

For 134-inch by '%-inch tubing, with an ultimate tensile 

strength of 60,000 pounds, we have by Lilly’s formula: 

Pp = 54,300. 

The highest observed stress was 79,000, with wrinkling 

occurring at 75,000 at I/r = 13. 
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In the case of the Watertown tests referred to in Section VI 

(Eng. News, Aug. 26, 1909), the tubes were 5 inches by 0.36 

inch. By Lilly’s formula the limiting stress for a tube of one 

wave length would be 

pb = 54,400; 

while for l/r = 12% the Watertown tests ran as high as 60,- 

000 pounds per square inch. 

In view of the above it does not seem best to accept the 

formula proposed by Dr. Lilly at the present time, and it is 

unfortunate that the results of his experiments have not been 

interpreted by means of some formula more closely in accord- 

ance with general experimental data and more strictly rational 

than Rankine’s. It should be noted also that the formula does 

not lend itself to tabulation. 

Use may be made of the formula, however, for determin- 

ing a rule for limiting the thinness of tubular columns. 

Assuming that wrinkling occurs when the average stress is 

equal to the elastic limit (inspection of the Watertown tests 

cited above seems to bear out this assumption) and that the 

elastic limit is ft/2, we would have for r/t the value 8. If 

we take f as 80,000, as given by Lilly, and put p = 30,000 for 

the elastic limit, we have r/t = 13. It would seem reasonable 

to take the limiting value of 7/t as 10, and this will cause no 

serious hindrance in reasonable proportioning. 

The radius of gyration of a tube is: 

For a thin tube no great error is made if the inside and out- 

side diameters be taken as equal, so that we may write: 

En) a, % = —A/ 2 =o. d a 354 

Expressing ¢ in terms of d then, instead of in terms of 7, we 

have for r/t = 10, the corresponding value d/t = 28.3, which, 

to bring an even figure, may be called 30. 

The following rule is, therefore, proposed for the thickness 

of tubular columns and struts: 

The thickness of wall must be not less than one-thirtieth 

the diameter. 
CONSTRUCTION OF THE TABLES. 

In applying Moncrieff's formula to a given material, the 

two properties of the material which are used are the modulus 

of elasticity and the ultimate compressive strength. 
For wrought iron, and the various classes of steel, the 

ultimate compressive strengths have been taken as equal to 

the corresponding tensile strengths and the commonly accepted 

values of the modulus of elasticity have been used, namely, 

28,000,000 for wrought iron and 30,000,000 for steel. There 

is no sufficient evidence to show that the modulus of elas- 

ticity for steel varies with the tensile strength or with the 

chemical composition; in fact, abundant authority may. be cited 

to the contrary. The actual tensile strengths used correspond 

to those required by the navy specifications. 

For the compositions (brasses and bronzes) the ultimate 

compressive strengths were also taken as equal to the corre- 

sponding tensile strengths; and as no very definite strength 

classifications exist for these materials, the three values of 40,- 

000 pounds, 60,000 pounds and 80,000 pounds were taken as 

about covering the range of tensile strengths obtainable with 

the various compositions, the unit column strengths for 

other values of the tensile strength being obtainable from 

the tables by interpolation. The modulus of elasticity varies 

somewhat for the various compositions and is not as definitely 

determined as for steel. The value 13,000,000 was used as 

fairly well representing all classes of composition, this being 

a conservative figure based upon a careful examination of 

the test data published by Prof. R. T. Thurston, “Materials 
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of Engineering, Part III, Brasses, Bronzes and Other Alloys.” 
These tests are a part of a very full investigation made by the 

Committee on Metallic Alloys of the United States Board 

appointed to test iron, steel and other metals. So far as the 

writer has been able to discover, there are no published test 

data for composition columns. The broad experimental basis 

of Moncrieff’s formula allows us, however, to extend it to this 

class of material with a reasonable degree of confidence. 

In the case of the various kinds of wood the ultimate com- 

pressive strengths are much less than the corresponding ten- 

sile strengths, and the compressive strengths themselves 

have therefore been used. The values employed for the ulti- 

mate compressive strength and the modulus of elasticity are as 

follows: 

Ultimate Modulus 
Compressive of 
Strength. Elasticity. 

Wihite®s ‘pines soci sreverrsiets ecle eeiee wieeree core 5,400 1,400,000 
Douglas fir (Oregon pine)............. 5,700 1,700,000 
Sprticeman dasashtemrremrerryrererteteiereereterevere 7,200 1,600,000 
Wellow ‘piney Mraccicieciisieis eerclasincninerte 8,000 2,000,000 
Oakes a caais rove Sesleri a hela nis afenrelereielote 8,500 2,000,000 

These figures are based upon tests made for the Depart-. 

ment of Agriculture by Prof. J. B. Johnson (see U. S. For- 

estry Circular No. 15 and Johnson’s Materials of Construction, 

pp. 671). They are strictly applicable only to timber having 

a “standard moisture” of 12 percent—that is, for timber 

thoroughly seasoned—and consequently for timber less well 

seasoned a proper allowance should be made in the factor of 

safety. Green timber may be expected to show about half the 

strength indicated in the tables. 

In Fig. 5 are shown curves plotted from Moncrieff’s formula 

for the various classes of steel, wrought iron and composition. 

It will be seen from these curves that for the lower values of 

l 
the value of ft has a considerable influence, while for 

Yr 

l 
the higher values of —— the controlling factor is the modulus 

r 
: l 

of elasticity, The result of this is that for values of —— 

P 

less than, say, 100. there is an appreciable advantage obtained 

by using a material of high tensile strength, while beyond 100 

this advantage rapidly diminishes and finally becomes in- 

appreciable. 

It will also be seen that the low value of the modulus of 

elasticity of composition causes its strength to fall off very 

i 
rapidly as increases, so that as compared with steel of 

r 

equal tensile strength the strength of brass or bronze columns 

may be only about one half that of the stiffer material for 

I 

usual values of ——. 

r 

This is an important fact that is per- 

haps little appreciated. 

It is desirable to point out that the use of the Construction 

and Repair tables will lead to no very great change in practice 

except as they give information for classes of material for 

which column data have not before been presented in suffi- 

ciently convenient form to permit of general use. In Fig. 6 

is shown a curve plotted from these tables for the safe unit 

load for columns of 60,000 pound steel with a nominal safety fac- 

tor of 4, in comparison with a number of other accepted working 

formulas placed as nearly as practicable upon the same basis. 

The great diversity of results obtainable from these various 

formulas is again illustrated in this figure, but it will be seen 

that the curve representing the Construction and Repair tables, 
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70,000 

ULTIMATE AVERAGE UNIT LOADS 
(Lower Limit of Probable Crippling Stress) 

for Columns of Steel, Wrought Iron, and Composition 

of various tensile strengths, 

by Moncrieff’s formula 

forming basis of Bureau of Consiruction and Repair Column Tables. 
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while somewhat conservative, lies within the field occupied by curve is based solely upon tests without the intervention of 

The fact that it most nearly corresponds any formula, either empirical or rational. The corre- 

to the Pencoyd curve is significant, inasmuch as the Pencoyd spondence would be still closer were it not for the fact, already 

the other formulas. 
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By Bureau of C. & R, Column Tables 

and by Various Accepted Formule 

(All curves shown are for column stresses corresponding to tensile 

stress about 15,000 lbs. per square inch.) 

C. & R. Curve is from table for steel of 60,000 lbs, tensile 

strength, with nominal safety factor of 4 (the 
4 

actual factor applied to Moncrieff’s fermula being 16) 

Rankine’s curve is from Rankine’s formula with ultimate 

loads divided by 4 

Pencoyd curve is from table for struts of medium 

steel, safe loads, as given in Pencoyd hand 

book (the curve is somewhat faired) 

Straight line formula is that given by Am. Railway Engineering 

and Maintenance Way Asso’e’n, p= 16,000—70 L 

Bethlehem Steel Co’s straight line formula is that given 

in that company’s hand book, p=16 000 —o5.L 
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Fic. 6. 
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ULTIMATE LOADS PER SQUARE INCH. 

(Lower Limit of Probable Crippling Stress.) 

For Safe Loads, divide values given in table by six-tenths of nominal safety factor. 

| 

Wrought Steel sical oicel peel oieel Sia Composi-; Composi-| Composi- 
ron 6) to) to) fe) fe) te) tion of tion of tion of Douglas 

¢ | 48,000 | 60,000 | 65,000 | 72,000 | 75,000 | 80,000 | 95,000 | 40,000 | 60,000 | 80,000 | White Fir Spruce | Yellow | Oak. 
= Pounds Pounds Pounds | Pounds | Pounds | Pounds Pounds | Pounds | Pounds | Pounds Pine. (Oregon | and Ash. Pine 

r Tensile | Tensile Tensile | Tensile | Tensile | Tensile | Tensile | Tensile | Tensile | Tensile Pine) 
| Strength. | Strength. | Strength. | Strength. | Strength. | Strength. | Strength. | Strength. | Strength. | Strength. 

25 29,100 | 36,100 | 39,050 | 43,100 | 44,750 | 47,600 | 55,950 | 23,600 | 34,300 | 44,300 3,130 | 3,350 4,120 4,630 £890 
30 281660 | 35,500 | 38350 42'200| 43.800 46500 | 541320 | 23.000 | 32,900 | 41.800 3,020 2/250 3,960 4470 4710 
35 28100 | 34,800 | 37,500 | 41,100) 421660 | 45.200] 52,500 | 22.250) 31,280 | 39,100 2900 3,130 3,760 4.280 4500 
4 27,480 | 34,000 | 36,500 | 39,900) 411300 | 43,700 | 50,500 | 21.400) 29.450 | 36,050 2760 3,000 3/550 4.060 4/250 

45 26,810 | 33,100 | 35,330 | 38,600 | 39,850 | 42,000 | 48.350] 20,460 | 27,460 32,800 2,610 2,850 3,320 3,830 4,000 
50 26,090 | 32100 | 34,100 | 37,100 | 38,250 | 40,230 | 45.950 | 19,440 | 25,450 | 29.800 2450 2;700 3,080 3.580 3.730 
55 25,330 | 31,000 | 32,800 | 35,500 | 36,550 | 38330] 43.400] 18360 | 231450 26.930 2270 2.540 2/850 3,320 3,460 

24,520 | 29,700 | 31,400 | 33,700 | 34750 | 36,400} 40,700 | 17,260 | 21,500 | 24,250 2:10 2380 2/620 3,080 3,180 

65 23,680 | 28,500 | 30,000 | 32,050 | 33,000 | 34,300} 38,000] 16,160} 19,700 | 21,850 1,950 2,220 2,400 2,840 2,930 
70 22780 | 27:100 | 28.500 | 30,350 | 31,100; 32,200] 35,400| 15,090} 18,000! 19,700 1,800 2060 2,190 2620 2,680 
75 21,840 | 25,800 | 27,050 | 28,700 | 29,300; 30,150 | 32,950 | 14,050! 16.400 | 17,800 1,660 1,910 23000 2400 2460 

20,850 | 24400 | 25,530 | 27,100 | 27/500 | 287200 | 30,600! 13.050] 15.000 | 16,080 1,530 1,770 1,830 2;210 2,260 

85 19,800 | 23,100 | 24,000} 25,450 | 25,750 | 26,400 | 28.350 | 12,100 | 13,700] 14,590 | 1,410 1,630 1,680 2,030 2,070 
90 18,800 21,800 | 22,600 | 23,850 | 24100 | 247700 | 26,250 | 11.270 | 12,550} 13,150 1,300 1510 1,540 1,870 1,900 
a 8 20,600 | 21,250 | 22,300 | 22550 | 23,100 | 24,350] 10,470) 11,570] 11,950 1,200 1,400 1,420 1,720 1,740 

16,900 | 19.400 | 20/000 | 20,800] 21'100| 21.500} 22°600 9,700 | 10,600 | 10,900 1,110 1,300 1300 1,580 1,610 

105 16,010 | 18,300 | 18,800 | 19,500} 19,800 20,100) 21,000 9,060 9,750 | 10,000 1,020 1,200 1,200 1,470 1,480 
10 15,160 | 17,200 17,700 | 18200} 18500 18730 19/500 8,400 81940 9,200 950 1,120 1.110 1360 1,370 
15 14350 | 16,200 16,650 | 17,100} 17,300) 17.530 18,150 7,860 8260 8.500 880 1040 1,020 1,260 1,270 

1 13/580 | 15,300 | 15,680 | 16,000 | 16,200} 16,400 | 16,900 7,320 7,650 7,900 820 970 950 1,170 1,180 

125 12,850 | 14,400 | 14,750} 15,030 | 15,200} 15,400 | 15,850 6,850 7,100 7,350 760 910 885 1,090 1,100 
130 12160 | 13,600 | 13,920} 14150 14.260) 14.460 | 14830 6,400 6,620 6,860 710 850 825 1,020 1,920 
13 11/510 | 12800 | 13,120} 13,330 | 13.400 | 13,600 | 13,930 6,000 6,190 6,400 665 800 775 950 950 
140 10,900 | 12100} 12,350} 12550 | 127620) 12'800| 13,100 5,630 5,810 6,000 625 750 725 890 390 

145 10,320 | 11,450 11,700 | 11,830 | 11,900) 12,050 | 12,350 5,300 5,470 5,600 585 710 680 835 835 
150 9800 | 10,800 | 11,020) 11,150 11.220} 111350 11,630 5,000 5,170 5,260 550 670 640 785 785 
160 81850 9,700 9,850 9,970 | 10,040 | 10,120 | 10,350 4,450 4600 4.650 490 590 570 690 690 
170 8,000 8,750 8,850 81950 9,020 9/100 9.300 3,980 4,100 4,130 440 530 510 620 620 

180 7,320 7,900 8,000 8,100 8,150 8,200 8,300 3,590 3,680 3,700 390 470 450 560 560 
190 6,690 7,200 7,260 7,320 7,350 7,400 7,500 3,250 3.300 3.300 355 420 410 510 510 
200 6,110 6,550 6,610 6,670 6,700 6,750 6,800 2950 3,000 3,000 320 380 370 460 460 
210 5,570 6,000 6,050 6,100 | 6,100 6,150 6,200 2700 2730 2.730 290 350 340 415 415 

nhtt 

220 5,100 5,500 5,550 5,600 5,600 5,650 5,700 2,480 2,500 2,500 265 320 310 380 380 
230 4.700 5,100 5,130 5,150 5,150 5,200 5,230 2280 2/280 2/280 240 290 280 345 345 
240 4330 4700 4720 4,750 4750 4'800 4,800 2;100 2/100 2,100 225 270 260 320 320 
250 4.030 4350 4'370 4,400 4.400 4.450 4.450 1,930 1,930 1,930 210 255 245 300 300 

260 3,750 4,060 4,070 4,100 4,100 4,130 4,130 1,790 1,790 TL Ue ed NI eae lho occ: hor woaiee: earns 
270 3,500 3,800 3,800 3,820 3/820 3,850 3,850 1,660 1,660 FY ete Ate eee cc leet ar | Oa ae 
280 3260 3,500 3,500 3,520 3,520 3,550 3,550 1,550 1,550 EBB Ooh eceere |) eee | earn aie | eam | Ieb cee 
290 3,050 3/300 3,300 3/310 3,310 31330 3.330 1,460 1,460 T7460} |, misses S| he oes ot | ae ee | ee Leet 
300 2/260 3,100 3,100 3,100 3,100 3,100 3,100 1,380 1.380 1!3S0% fs osha | 4 eats oe hl eee |e etna lt i ar 

mentioned, that the safe loads given by the Pencoyd tables are 

obtained from the ultimate loads by means of a factor of 

i 
safety which increases with the value of ——. 

r 

THE MARINE STEAM ENGINE INDICATOR—XVII.* 

BY LIEUT. CHARLES S. ROOT, U. S. R. C. S. 

THE EXPANSION LINE. 

The law of the compressibility of gases was first published 

by Boyle in 1662, and by Mariotte in 1679, the latter having 

made experiments entirely independent of Boyle. In Great 

Britain this law is commonly spoken of as “Boyle’s Law,” 

and on the Continent as the “Law of Mariotte.” It is as 

follows: 
The temperature remaining the same, the volume of a 

given quantity of gas is inversely as the pressure which it 

bears. 

Until quite recent times, Boyle’s law was supposed to be 

true for all gases at all pressures. Depretz was the first to 

obtain results incompatible with the law. The experiments 

of Regnault in 1847 were distinguished by the extreme nicety 

with which they were made and finally established the fact 

that the law is not exact. Regnault’s conclusions were, in 

part, as follows: 

* Copyright, 1911, by Chas. S. Root. 

“That no gas rigorously obeys Boyle’s law; 

the divergence being small for low pressures but increasing 

with the pressure.” The divergence from the law is greater 

with easily liquefiable gases, such as carbonic acid and am- 

monia, than for (the gases called in Regnault’s time) perman- 

ent gases, such as oxygen and nitrogen. Thus to reduce 

air to 1/20 of its original volume, he found that a pressure of 

19.72 atmospheres (19.72 X 14.7 pounds) was required, in- 

stead of 20, hydrogen required 20.27, while carbonic acid 

required only 16.71 atmospheres, : 

Turning now to expansion in the steam cylinder: It is 

safe to say that all engines (excepting direct acting steam 

pumps and certain classes of auxiliaries) use steam expan- 

sively, that is, the supply of steam is cut off before the piston 

reaches the end of its stroke. James Watt was the first to 

apply the cut-off and used this as one of several methods to 

increase the economy of his engines. He assumed that the 

law of Boyle was true in the case of steam and explained the 

superior economy of his engines (so much as was due to 

using the cut-off) by the aid of what he termed a “diagram 

of work done during expansion.” His method of reasoning 

was somewhat as follows: Work (in the case of an engine) 

may be defined as pressure multiplied by the distance through 

which it acts. Suppose we have a piston of 100 square inches 

area, the piston working through a stroke of 1 foot. If this 

piston is acted upon by a pressure of 1 pound per square inch, 

the load on the piston is 100 pounds and the work 100 pounds 

times 1 foot or 100 foot-pounds per stroke. To get this 100 

foot-pounds it is necessary that the cylinder be completely 
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filled with steam from the boiler at each stroke. If the 

steam be cut off at half stroke the average or mean pressure 

per stroke will be about .85 pound per square inch with 1 

pound initial pressure; the total load on the piston will be 

85 < 100 pounds and the work per stroke .85 % 100 X I or 

85 foot-pounds. Without cut-off, a whole cylinder full of 

steam gives 100 foot-pounds, while with cut-off at half stroke 

a whole cylinder full of steam will drive the piston through 

two strokes and produce 85 X 2 or 170 foot-pounds, a result 

showing 70 percent more work for the same quantity of steam 

than was produced without cut-off. This gain, however, is 

purely theoretical and, for various reasons, which will be, 

discussed later, is considerably more than is actually realized. 

y 

100 
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quently hear it referred to as a p v curve. There are many 

simple methods in use for laying out this curve,-but in the 

writer’s opinion the best way is to locate the points by com- 

putation as follows. 

Get the value of p v first. In the curve of Fig. 101, p = 100 

and v= 1. Therefore p v = 100. Next compute the value 

of v at any desired number of places above the little OA 

(which is drawn at 45 degrees with OX and OY) thus: 

100 + 90 = I.II, 100 + 80 = 1.25 and so on to 100 = 35 = 2.85. 

Locate the points on the co-ordinate lines. Now, beginning 

on the other side of OA, solve for p instead of v 

100 — 4 = 25, 100 — 5 = 20, and so on until the final pres- 

sure 100 + Io is reached. As a check, the point where the 

Absolute pressure il pouids per square inen 

— i ei _ 

15 

10 

0 1 2 3 4 5 6 
Volume in cubic feet. 

FIG. 101. 

Referring to Fig. 101, the upper curve (or curve No. 1) is 

a rectangular or common hyperbola, rectangular, because its 

co-ordinates form an angle of 90 degrees with each other. Its 

equation’ is p v = constant, where p = pressure and 

v = volume. This curve, as drawn in the figure, represents 

graphically the expansion of one cubic foot of a perfect gas 

at 100 pounds absolute pressure to 10 cubic feet, all at constant 

temperature, in accordance with Boyle’s law. Its height above 

the zero line of pressure, or base, shows the gas pressure at 

the corresponding volume. In mathematics, this curve is 

known as a hyperbola, as stated above, and in consequence 

expansion which takes place in accordance with Boyle’s law 

is often called hyperbolic expansion. The curve is also known 

as an isothermal or curve of equal temperatures and we fre- 

1See September, 1910, issue, page 378. 

curve crosses OA may be computed from the following 

formula: 

Let T = the distance XC, 
i — ae i from O to 10 on the X axis, 

Se Ib = ID (Gin TNS) 

and let F = the distance in inches from O at which the 

hyperbola crosses the diagonal OA. 

Then will F = V2D. 
In Fig. tor, if we assume each of the lines forming the 

squares to be one inch apart and substitute these dimensions 

in the formula we shall have TL = D or 20 X 2 = D and 

by substituting this value of D in F = V2D we have 

F = V80 

or F = 8&9 inches. 
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VANADIUM CAST STEEL ENGINE BED PLATE FOR MARINE TORPEDO BOAT 

Vanadium Steel is Efficiency Steel 
For smaller repair [bills, for less weight per unit of strength, for greater 

safety, for unexcelled vitality, for the severest services in the highest classes of 
mechanical construction, 

Vanadium Steel is the Ideal Steel 
The reasons why and the mode of applying Ferro-Vanadium for the solution of the hardest problems of Engineering as 

far as steel is concerned, are fully presented in our booklet. 

“ 
If you make steel use “‘ Ameryan’’ Ferro-Vanadium. If you buy Vanadium Steel, insist on a product containing “Amervan”’ Ferro-Vanadium 

Other Vanadium alloys contain impurities that. destroy tre benefits of the Vanadium. As developers of .the |Vanadium Industry in America we have 

processes of manufacture that insure the highest qualities in our alloys. 

American Vanadium Company 
Miners of Vanadium Ores 

Largest producers of Vanadium Alloys in the world 

318 Frick Building, Pittsburgh, Penna. 

When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 
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VICTOR VANADIUM 
BRONZE CASTINGS 

This Bronze composition is particularly 
adapted for Modern Marine Service, and is 
rendered tough, strong and uniform by the 
incorporation of Vanadium, which is con- 
sidered the greatest of all scavenger alloys, 
imparting to the metal greater wearing 
qualities. This bronze is ten per cent 
lighter in actual weight than any other 
bronze casting of the same pattern. 

These castings can be forged. 

The structure is close and clean, capable 
of withstanding high pressure for valve 
service. 

A cylinder 9-16 of an inch thick, three 
inches in diameter and fifteen inches long 
has been subjected to a pressure of nine 
thousand pounds. 

TENSILE STRENGTH on 1" Section: 

56000 to 65000 Ibs. per square inch. 

ELASTIC LIMIT: 

22000 to 34000 Ibs. per square inch. 

This metal is used in submarine vessels 
in Japan, Austria, Russia and every vessel 
of this type in the United States. 

ELASTIC LIMIT: 

WRITE FOR CATALOG 

VANADIUM METALS COMPANY 
FRICK BUILDING 

PITTSBURGH, PENNA. 
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MARINE ENGINEERS 
SHOULD SPECIFY 

THESE METALS— 

VICTOR VANADIUM 
NON-CORROSIVE SILVER METAL 

This Metal is non-corrosive and is par- 
ticularly useful for sea-going service. 

It finishes to a silver color and takes a 
high polish whose lustre can be maintained 
quite readily by simply rubbing, adding 
greatly to its usefulness and effect as orna- 

mental hardware for marine use 

It is an ideal metal for propellers, for it 
withstands salt water and all vegetable and 
mineral acids, nitric acid excepted. It is 
of great strength and toughness and should 
be used for valves and couplings fer fire 
apparatus on account of its non-corrosive 

qualities, in place of nickeled castings, as 

nickel finally peels off, and this metal not 
being plated, cannot peel. 

TENSILE STRENGTH: 

66000 lbs. per square inch. 

36000 Ibs. per square inch. 

This metal will be found indispensable 
to marine service when once used. 

When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 
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PRACTICAL EXPERIENCES OF MARINE ENGINEERS. 

Incidents Relating to the Design, Care and Handling of Marine Engines, Boilers and Auxiliaries, 
Breakdowns at Sea and Repaits. 

Explosion of a Valve Receiver. 

Have you heard of an explosion happening in an engine 

while cool? 

This was what occurred in the steamship Cantabria off the 

coast of the Philippine Islands, where I was third engi- 

neer. This steamer, formerly named Formosa, of the Hong- 

kong-Manila Line, was fitted with a triple-expansion engine of 

approximately 700 indicated horsepower. The cylinders and 

valve chests were arranged in the following order, beginning 

from the foreside: Intermediate-pressure valve receiver, high- 

pressure piston valve, high-pressure cylinder and low-pressure 

Stay-rod 

Fig. 3 

cylinder; the low-pressure valve and receiver were placed at 

the post side of its corresponding cylinder. This receiver was 

fitted with two covers, one vertically and the other horizontally 

placed. (See Figs. r and 2.) One steam pipe connected the 

intermediate-pressure and low-pressure receivers. As is seen 

in Fig. 1 there were two stay-rods of 2-inches diameter, with 
straps fastened to the cylinder walls to keep them closed. 

On the morning of Good Friday of 1904 we arrived at the 

port of Legazpi, at the foot of the volcano Mayon. After 

cleaning out the grease we allowed the engine to become cool. 

The chief engineer, on the next day, about 10 o’clock A. M., 

gave us orders to get the engine ready for examining the leads 

of the three steam valves. After connecting the turning gear 

we turned our attention to the high-pressure piston valve, 

removing the cover head, scraped the cake oil and turned the 

engine in an effort to find the high dead point of the high- 

pressure crank. After examining the leads of both go-ahead 

and astern we turned the engine and placed the crank at its 

lower dead point. The chief examined the leads, and finding 

both bottom and top O. K., ordered us to cover the valve and 

take off the cover of the intermediate-pressure. We did so, 

and when we got it opened and placed the intermediate-pres- 

sure crank at its high dead point the chief came down, grasp- 

: ee 

ing with his right hand a bunker lamp and went to examine 

the valve leads, reflecting the light into the valve chest on the 

same side where the connecting pipe was fixed. At the pre- 

cise moment that he got the light inside we heard a tremendous 

noise that produced a great commotion in the whole ship, as 

if a charge of dynamite had exploded. A large quantity of 

grease and black smoke escaped from the open receiver, 

tarnishing the bulkhead, which was about 28 inches away, 

and burning part of the chief engineer’s face and right eye. 

After a brief moment of very natural fright we went to the 

assistance of the chief. The captain and other officers who 

advanced to the skylight to inquire about the cause of the 

oo 06008080 0 00 0 

{s) ie) 
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Fig. 4 

explosion called out attention to a light white smoke noticeable 

between the low-pressure receiver and its vertical cover. I 

went there, and to my great surprise readily saw that the cover 

was broken in two pieces (Fig. 3). I also noted two I-inch 

studs with their respective nuts laying on the floor; studs 

which had been rooted out from their location on the broken 

cover (Fig. 3 c.). 

Then we aided the chief in going to his bunk, where he was 

assisted by the deck officers. The second engineer and myself 

turned back to the engine room, where we proceeded to make 

a more complete investigation of the thing which we looked 

upon as phenomenal. We removed the broken cover, as well 

as part of the cylinder lining, and at once saw several cracks 

in the fore part of the receiver (Fig. 2) and two more on the 

stud-holes of the upper edge, where were fixed the rooted-out 

studs of the vertical cover, one of the cracks extending to the 

upper corner, reaching the port side edge of the upper cover. 

We also noticed that there were several cracks existing and 

also, as could be plainly seen, patches. So we concluded that 

the recent explosion had a precedent in the same engine, which 

idea was reinforced on our part by the two stay-rods and 

straps that were fixed for strengthening the upper part of the 

engine. 
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As we had to continue the trip, and, moreover, as there was 

no machine shop in the town, we set about making the neces- 

sary temporary repairs with the tools and materials that we 

had at our disposal on board. First we drilled a row of 7/16- 

inch holes along the edge of each broken piece of the cover, 

having a distance of about 5¢ inch and about 2% inches apart 

from center to center. The holes were tapped with 14-inch 

thread. Then, with one 3£-inch iron plate, the only plate that 

we had on board, we made a patch, giving it a width of about 

6 inches to cover the sinuous line of fracture, making the 

rivets with one %-inch iron rod, threaded at one end to screw 

down the cover, and subsequently fixing the patch on the in- 

side face of the cover by means of good riveting. 

As we had only one drill (ratchet) we were compelled to 

finish one part of the repair before attacking another. So 

after having concluded the cover we then proceeded to remedy 

as quickly and as well as possible the larger cracks recently 

produced on the receiver. This we fixed by several bolts along 

the cracks to hold them within their limits, until our arrival 

at Manila, where better means for good and permanent repairs 

could be accomplished. We completed the repairs and were 

able to set steam 24 hours after the explosion. The trip was 

continued with some steam leakage through the cracks. 

As may be supposed, from the moment of the explosion we 

began to inquire (among ourselves) how such breakdown 

could have happened and what was its prime cause. The en- 

gine was cool, as has been said, and several complete turns 

had been given it, and furthermore a light, the same bunker 

lamp used by the chief (and which acted as a fuse) was in- 

troduced in the high-pressure cylinder valve without disturb- 

ance of any kind. The supervising engineers of the ship and 

of the insurance company, who boarded the ship immediately 

on our arrival at Manila, after investigating the conditions, 

gave as their opinion that the cause of the disaster was due 

to decomposed gases, caused probably in part by the cylinder 

oil and in part by the petroleum used on the boiler by former 

engineers. 

That this oil and petroleum by accumulation in the pipe had 

converted itself in a specy like a cannon. 

Can any opinion be given different from the one expressed ? 

When we arrived at Manila and after the supervising en- 

gineers authorized the repairs, we began the fixing of a new 

cover and patching the cracks of the receiver. And in order 

to augment solidity to the weakened receiver (and it could 

not be renewed, for the cylinder and receiver were of a solid 

piece and the machine shop had no materials to cast a new 

one), an iron frame % inch thick, of the shape of the upper 

cover, was fitted, renewing, of course, all studs by larger ones. 

(Fig. 4.) 
The ship was unfortunate and subsequently was wrecked 

by a typhoon in September, 1906, when every soul perished in 

her. 

Philippine Islands. AUGUSTO SUZARA. 

A Broken Thrust Shaft. 

The S. S. “B——,” while on a voyage from India to Eng- 

land, with a full cargo of tea, broke her thrust shaft, which 

the engineers of the ship managed to repair temporarily. 

The repair was made in this way: We cut a slot through 

the broken ends and inserted one of the crank shaft keeps 

into the slot, keeping the shaft ends and keeps in position 

with wrought iron bands. After we had traveled several 

hundred miles, however, the repairs gave out, and we were 

left helpless; at this point of the voyage we were out a 

long way from Bombay, so our captain decided to make for 

this point under sail; after five days, we reached this port 
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safely under the aid of our scanty sails alone, which, I might 

say, were made from canvas hatch covers. We then set 

about looking for another shaft, and after considerable hunt- 

ing, we got one which turned out to be something near what 

we wanted. We had it cut to suit the length, and turned 

out to suit the thrust block rings; it was also fitted with two 

cast iron couplings, 9 inches thick at either end. The 

couplings were secured to the shaft by longitudinal keys. 

Having had these repairs completed, we proceeded up the 

Red Sea and through the Canal without anything unusual 

happening, except of course that we had to keep a strict 

watch on the shafting. After leaving Port Said, however, 

for a Mediterranean port, it was observed from the working 

of the thrust block and stern tube that the whole of the 

shafting and its connection seemed to be strained and out 

of true alinement, so much so that the inner end of the 

stern tube worked round with each revolution no less than 

half an inch, causing a constant and serious leakage of water 

into the ship. However, by keeping the pumps at work all 

the time, we managed to get to port safely, and there we 

underwent an examination and had an entirely new thrust 

shaft, bearings, and tube fitted. 

BS Wo Sb IN 

Practical Operation of Parsons Turbines. 

A venerable Scotchman, the senior chief engineer of a cer- 

tain line of ’cross Channel steamers, was transferred to the 

latest addition to the fleet, a high-speed vessel, driven by Par- 

sons’ turbines. After the new job had been running a few 

weeks the superintendent of the line, feeling that the old man 

would find the turbines a vast change from the slow-speed 

paddle engines to which he had been accustomed, asked him 

if he found any difficulty with the new system. “No,” said 

he, “I do not. “T’'ll tell ye (very confidentially), it’s just like 

this with the turbines—you open the regulator and trust in 

God.” 

So far as it went, his observation was entirely correct, but 

there are other things required in the successful management 

of a turbine installation in addition to faith, and the object 

of these notes is to point out what some of these other things 

are. 

Coming from the reciprocating engine, with its multiplicity 

of working parts to lubricate and adjust, the engineer will 

naturally consider the operation of the turbine, with its absence 

of visible working parts and automatic lubrication, to be a 

much simpler business. So it is, but, all the same, the turbine 

calls for intelligent handling and in some respects is a much 

more delicate piece of machinery than a reciprocating engine. 

In a Parsons turbine there are hundreds of revolving blades 

with their tips running within from 25/1000 to I/10 inch of the 

stationary cylinder, and hundreds of stationary blades with the 

revolving portion running at similar clearances from them. 

In addition, the fore-and-aft clearance between the revolving 

dummy and the stationary dummy rings is usually about 

20/1000 inch. Should any of these clearances disappear the 

result would be disastrous. 

On the other hand, it must not be imagined from this that 

breakdowns are frequent—far from it. In fact, it may be 

said that when properly designed and constructed and intelli- 

gently handled it would be difficult to improve upon the Par- 

sons turbine, as far as freedom from breakdown is concerned. 

A breakdown with a reciprocating engine is seldom of such a 

nature that it cannot be repaired at sea. However, with the 

turbine, when breakdown does occur, it is usually in connec- 

tion with the blading or dummy rings, and such an accident is 

often in the nature of a complete smash which is beyond the 
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power of the operating engineers to repair. It behooves the en- 

gineer in charge, therefore, to keep the idea of these fine 

clearances (which are entirely out of his sight and control) 

constantly before him, and to err always on the side of caution 

and take no risks. 

Now the operation of a turbine installation may be divided 

into three sections: 

1. Heating up the turbines and getting under way. 

2. Operation when under way. 

3. Overhauling. 

Considering Section 1 it is evident that the turbine cylinders, 

although perfectly cylindrical and symmetrical when cold, will 

distort to some extent when hot, consequently the blade-tip 

clearances will be reduced. The clearances are usually made 

ample to allow for this. On the other hand, if the turbine is 

quickly or carelessly warmed up so that unequal expansion re- 

sults, the distortion of the cylinder becomes very much greater 

and a grave risk is run of stripping the blading when the tur- 

bine is started up. Thus, the greatest care is necessary to make 

the heating-up process as long and gradual as possible. With 

even the smallest installation it is advisable to take not less 

than six hours to the operation, and about twelve hours with 

large turbines. 

The procedure in warming up may be somewhat as follows, 

although, of course, it may be modified to suit individual. cir- 

cumstances: 

Usually an auxiliary boiler is set away previously, so as to 

have auxiliary steam available. If water-tube boilers are in- 

stalled a single boiler may be selected for warming up, but if 

cylindrical boilers are fitted they will all have to be lighted up 

as soon as possible. 

When fires are set away and all air cleared off and steam 

showing, crack open the boiler stop-valve. Open the bulkhead 

stop-valves and regulator valves, and any drain cocks that 

may be fitted to the main steam range. The self-closing 

valves in the receiver pipes between the turbines should be 

opened wide, so as to allow the vapor to pass through the 

turbines to the condenser. Open full all the turbine drain 

valves and also the valve (usually fitted at the air pump) 

which drains the turbines to the bilge. 

The circulating pumps should be started up and kept going 

slowly during the process of heating up. After the air has 

been driven off and steam is blowing at the drain to bilge, close 

this valve and start the air pumps, keeping them just on the 

move. 

The pressure on the turbine should not be allowed to ex- 

ceed about 12 pounds per square inch for the first few hours. 

It is the usual practice to put in the turning gear and give the 

rotors a turn, say, every half hour, to insure that they expand 

equally, but if plenty of time is given to heating up this may 

be dispensed with. After six to eight hours, the turning gear 

may be taken out. During this time the available steam pres- 

sure will have risen considerably, and it will have been neces- 

sary to almost close down the main regulating valve. 

When full pressure is reached, the turbines being now hot, 

very little is necessary to set them moving. The regulator 

may be opened at intervals for a few minutes at a time to 

keep the turbines thoroughly warmed up, without actually 

moving them, until nearer the time for getting under way. 

Before reporting ready, the lubricating oil pump should be 

started and kept going slowly, and the oil test cocks and sight 

doors on the bearing looked to, to see that the oil is moving 
properly. Steam may now be put on the outer pockets of the 
turbine glands, the valves being adjusted to give a pressure of 
about I pound per square inch. The various drain cocks about 
the steam system should also be tried, to make sure that all 
water is cleared out. 

Having ascertained that the propellers are all clear, suffi- 
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cient steam may be given to each turbine in succession (includ- 

ing the astern turbine) to cause it to move a few revolutions, 

and steam should be left on the turbines that will be used for 

maneuvering. The air, circulating and forced lubrication 

pumps may be speeded up in readiness for starting and every- 

thing being satisfactory “All ready” may be reported. 

Just before starting, the drain valves on the turbines which 

are actually to be used should be closed. If the usual three- 

shaft arrangement of turbines is fitted, with the high-pressure 

on the center shaft and the low-pressure and astern turbines on 

the wing shafts, the wing shafts only will be required in work- 

ing out of harbor. The high-pressure turbine will be allowed 

to revolve idly in a vacuum, its drain valve being left open, 

which is practically equivalent to connecting it to the con- 

denser. This applies to any turbine which is allowed to re- 

volve without doing work, no matter what arrangement of 

turbines is installed. Thus, when cruising turbines are fitted, 

their drain valves are kept open when these turbines are not 

developing power. The drain valves of the turbines in which 

work is being done are kept closed when under way, the 

whole system being drained from the exhaust end of the low- 

pressure turbine through a non-return valve of the “King- 

horn” type and a water seal. 

When starting the turbines it is of. great importance to 

open the regulating or maneuvering valves gradually. If this 

is not done a sudden rush of steam will result which is very 

apt to start priming and cause damage to the blading. The 

turbine has the reputation of being much more liable to cause 

priming than the reciprocating engine, and the writer’s ex- 

perience bears this out. 

The engineer should remember that the turbine can take up 

as much steam at starting as when it has run up to speed, 

whereas the reciprocating engine’s appetite for steam only in- 

creases with the speed at which it runs. Gradual opening out 

is especially necessary when operating the astern turbines, as 

with them only comparatively few rows of blades separate 

the boilers from the condenser. This caution is essential, 

and even when gradually opened out, full steam should not 

be given to the astern turbines unless full boiler power is 

available. 

Several cases of severe priming with turbine jobs have come 

within the writer’s experience which were due to the boiler 

stop valves being opened too widely. The stop valves on the 

boilers nearest the turbines should only be opened slightly if 

priming is to be avoided. This applies more especially with 

ordinary cylindrical boilers. 

Turning now to Section 2, operation when under way, 

once in open waters the turbines must be changed over from 

maneuvering to running conditions. Thus, if the usual three- 

shaft arrangement is fitted, the high-pressure turbine drain 

valves should be closed, the maneuvering steam valves (ahead 

or astern) shut, and main steam admitted to the high- 

pressure turbine. If cruising turbines are installed, the pro- 

portion of full power to be developed will decide which (if 

any) are to be used in conjunction with the main turbines, or — 

whether they are to revolve idly with their drain valves open. 

If the vacuum augmentor system is adopted, circulating 

water may be put on the augmentor condenser and steam ad- 

mitted to the augmentor jet. The air and circulating pumps 

should be operated to give the highest vacuum attainable. 

The vaccum is a most important point in a turbine installation 

and should receive the fullest attention. With a turbine (un- 

like a‘reciprocating engine) the vacuum cannot be too high, 

every increase showing a marked decrease in the steam con- 

sumption for the same power. The engineer in charge cannot 

give too much attention to this part of the system, and addi- 

tional care with the jointing that is subject to the vacuum will 

be well repaid. Only the turbines should exhaust to the main 
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condensers if a high vacuum is to be obtained. If the closed 

exhaust arrangement is fitted it should certainly be used. With 

this arrangement the exhaust from the auxiliary engines is 

connected to any one of several points on the main turbines— 

the connection to be selected depending on the degree of power 

being developed by the turbines. This decides at which connec- 

tion a suitable pressure will be found. Thus, at low powers 

the auxiliary engine exhausts may be connected to the begin- 

ning of the second expansion of the high-pressure turbine (if 

cruising turbines are fitted), while at full power the suitable 

point would probably be the second expansion of the low- 

pressure turbine. Again, at intermediate-powers the exhausts 

may be put into the receiver pipes between the high-pressure 

and low-pressure turbines. By adopting this system not only is 

additional power obtained by utilizing the auxiliary engine ex- 

hausts, but the improved vacuum results in a gain in economy. 

It will be readily understood that any steam connection 

which enters the turbines in way of the blading requires careful © 

handling, as any sudden rise in temperature is very liable to 

cause local distortion, with the risk of blade stripping. Thus, 

when operating such of the closed exhaust connections which 

enter the turbines in way of the blading, the controlling valve 

should be first well drained before being gradually opened. 

The by-pass valve which admits full-pressure steam to the 

end of the first expansion of the high-pressure turbine calls 

for cautious operation, and several accidents have been caused 

by careless handling of this fitting. 

The steam to the turbine glands should be adjusted to allow 

a slight escape of steam, just sufficient to insure that no air 

can leak in. A pressure of about 4 to 5 pounds per square inch 

in the outer gland pocket will usually suffice. The high-pres- 

sure and cruising turbines are usually fitted with glands having 

two and sometimes three steam pockets. The inner of these 

have valve-controlled connections led to some point of lower- 

pressure to which the steam which escapes past the first rows 

of gland fins is “leaked-off.” 

Thus the inner pockets of a cruising turbine gland would be 

connected to some point down the expansions of the high- 

pressure turbine, while the high-pressure turbine inner gland 

pocket may be connected to the second expansions of the low- 

pressure turbines. The outer pockets of the high-pressure and 

cruising turbine glands have generally a steam connection to 

obviate air leaks, and in addition a connection for leaking- 

off the escaped steam to the condenser, should the inner 

pocket leak-off be unable by itself to relieve the pressure. The 

engineer should endeavor to keep a suitable pressure in the 

outer pocket without having to use the connection to the con- 
denser. If the high-pressure or a cruising turbine be revolv- 

ing idly in a vacuum, the inner pocket leak-off must be closed, 

and the steam on the outer pocket will keep out the air. 

The low-pressure turbine glands are always subject to a 

vacuum, so that a single pocket fitted with a steam connection 

only is all that is required. The actual operation of the gland 

steam is probably simpler than the explanation, but the ar- 

rangements adopted vary to such an extent that it is only pos- 

sible to treat the subject generally. In merchant vessels the 

connections are usually very simple, the more elaborate ar- 

rangements being fitted to naval vessels in which cruising tur- 

bines are adopted. 

A vital point in a turbine system is the lubrication. Forced 

lubrication is generally fitted, the oil being pumped through 

a cooler (similar to a surface condenser) on its way to the 

bearings. The circulating water for this cooler is sometimes 

taken from the discharge side of the main circulating pumps, 

or a special pump is fitted, which should, of course, be started 

up with the forced lubrication pump. On the turbine bearing 

caps are fitted sight doors, a pressure gage, and a test cock, 

which call for frequent observation. The oil after leaving the 
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bearings flows by gravity to the oil-drain tank, from which the 

pumps draw, the oil passing through a strainer on its way to 

the pumps. The pumps are usually in duplicate, one acting as 

a stand-by, and it is a great advantage to have two oil-drain 

tanks, as one can be used to allow the oil to settle and cool, 

while the other is in service. The oil coolers are not always 

very effective and they are very liable to trap air. The writer 

has found the fitting of an air cock to be of considerable ad- 

vantage in some cases. 
Tt is usual to carry an oil pressure of about 1 pound per 

square inch at the bearings, as a high-pressure is very liable 

to cause leakage, but every job should be treated on its own 

merits. The temperature of the bearings is generally higher 

than is usual with reciprocating engines. Trouble with hot 

bearings is not common with turbines, but when a bearing does 

heat up it heats up quickly. The oil supply must never be 

allowed to cease even for the shortest period. A case occurred 

within the writer’s experience in which the stoppage of the 

oil pumps was unnoticed for a few moments, and he is not 

likely to forget the result. As an additional precaution re- 

serve oil tanks arranged as high up as possible are sometimes 

fitted, and these tanks can in an emergency supply oil to the 

bearings by gravity. Thermometer connections are now com- 

monly fitted to indicate the temperature of the oil leaving the 

bearings, and the temperature so indicated should be recorded. 

When under way the turbine requires little attention in 

comparison with the reciprocating engine. Every effort should 

be made to keep the vacuum high while the oil pressure and 

bearing temperatures should be carefully observed. In addi- 

tion, a lookout should be kept for any variation in the steam 

pressures at the various turbines and gland pockets. The 

dummy clearance should be tried at the “finger piece” every 

watch, while a more accurate measurement by means of the 

dummy clearance micrometer may be made every day. How- 

ever, the detailed explanation of the method of carrying out 

these operations would require a special article in itself. 

The engineer should, of course, pay attention to any varia- 

tion in the usual noise of the turbines, as the presence of loose 

binding strips, etc., or foreign matter in the blading may some- 

times be detected in this way. The presence of water in the 

turbine also modifies the sound. 

On the other hand, the writer remembers a turbine which at 

one particular speed made a noise resembling a brass band, 

although the blading was quite sound. Again, on the trial trip 

of a certain ’cross Channel steamer, at which the writer was 

present, when on the measured mile a tremendous, shrieking 

noise was set up. As this was in the early days of the turbine 

trouble with the blading was feared, and the engines were im- 

mediately stopped. . 

After some investigation, the cause of the trouble was event- 

ually traced to the main regulator valve. This valve was fitted 

with flexible disc seats and at one particular pressure these 

flexible discs vibrated, causing the shrill noise. 

OVERHAULING. 

The overhauling of a set of turbines is generally a big job. 

A lot of pipes and fittings have to be dismantled and stowed 

away, and often a considerable amount of gear has to be 

erected before the actual work of opening up the turbines can 

be commenced. At least a week would be required for the 

overhaul of even the smallest job, while three or even four 

weeks would not be excessive with some of the larger installa- 

tions. Thus the opening up of a set of turbine machinery 

is carried out at much longer intervals than is usual with re- 

ciprocating engines. 

On the other hand, there is no doubt that the engineer in 

charge should see the inside of his turbines and ascertain the 

conditions of the blading, dummy rings, etc., as often as 
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possible. If it is impossible to get the time necessary for a com- 

plete overhaul, only one turbine may be opened out whenever 

an opportunity occurs. The various steam strainers should 

be examined at intervals, the cages being withdrawn and 

cleaned. The bridge gage which measures the wear-down (if 

any) of the turbine rotors should be tried at the end of every 

trip and the results carefully recorded. 

Before proceeding to open up any of the turbines, the en- 

gineer in charge should carefully consider what operations 

are to be carried out, exactly how they are to be carried out, 

and in what order, if confusion is to be avoided. The exact 

arrangement of the turbine lifting gear to be adopted depends 

on several circumstances, and naturally varies with the ar- 

rangement of turbines and the space available. The builders 

usually supply a drawing with the ships which indicates the 

methods to be followed, and a careful study of this will usually 

repay the engineer. 

One point should be noted. When the astern turbine is in- 

corporated with the low-pressure (as is usual), it must be 

remembered that the astern cylinder joint (which is inside), 

must be broken before the low-pressure cylinder cover can be 

lifted. The writer remembers a case where this point was for- 

gotten, with the result that one of the lifting lugs (cast with the 

cylinder) was broken off. 

After a cylinder cover is lifted on the four guide pillars it 

is usually traversed by the lifting blocks in either a fore and 

aft or athwartship direction and deposited. Or it may be 

suspended from the deck. The rotor may then be lifted and 

secured on the special guides provided, leaving the lower part 

of the casing also open to inspection. 

With very large turbines the cover is sometimes raised and 

secured to the four guide pillars, which are in this case at- 

tached to the ship’s structure at their upper ends. Then, when 

the examination of the blading, etc., of the cover is concluded 

the rotor may be raised inside it and also secured. 

When completely exposed the blading should be gone over 

very carefully, the tips of the blades being examined for indi- 

cations of fouling, while particular attention should be paid 

to the condition of the binding wire and lacing. The engineer 

should look out for any bent or twisted blades and any signs of 

looseness. He should note the condition of the dummy rings 

and examine the pins of the radial dummies and of the turbine 

glands. He should see that the ramsbottom rings in the glands 

are sound and wearing well and if their lubrication appears 

to be sufficient. 

If there is a dirty sediment in the turbine the engineer will 

know that water has been brought over, and all sediment must 

be carefully cleaned out. The rotor should be examined for 

any signs of pitting or corrosion, which is often the result of 

allowing the turbine to stand with the drains unopened. The 

interior of the rotor drums should also be looked to for any 

indication of corrosion, and may be given a coat of graphite 

paint. The screwed pins which secure the rotor drum to the 

wheels should be carefully examined for slackness. The bear- 

ings and adjusting blocks must, of course, be overhauled and 

the oil ways and holes cleared of any gummy deposit. Any 

hard places on the faces of the adjusting block may be slightly 

eased with a scraper, but it is scarcely likely that there will be 

any necessity for this. 

The oil wells under the bearings should be emptied and all 

sediment cleaned out. The lower half of the turbine cylinder 

with the bearings and adjusting block, when not actually under 

examination, should be kept covered up and the greatest care 

should be taken to insure that nothing has been left in the 

blading before closing up again. 

The most vital point in the overhauling of the turbines—the 

adjustment of the dummy clearance—has not been mentioned. 

A complete treatment of the methods to be adopted would 

unduly extend these notes, so that this subject would be best 

considered separately. Until the engineer is thoroughly famil- 

iar with the method of carrying out those adjustments he 

should leave the dummy clearance (if satisfactory) severely 

alone. 

Assuming that the dummy clearance is satisfactory and that 

no adjustment is to be made, the adjusting nuts (which fix 

the fore and aft position of the adjusting-block cap) 

should be carefully marked before the cap is lifted, and set 

to the same position when reassembling. K. 

Making Use of Odds and Ends. 

The following mishap and its repair, I think, tend to show 

marine engineers aboard tramp steamers the value of taking 

care of what appeared at the time to be useless articles; for it 
proved to me the advantage of having retained from the junk 

dealer an old windlass stop valve which had been knifed up, 

or rather the valve seat had been knifed up so often that it 

had become thin enough to allow the steam to pass through 

the somewhat porous metal of which it was made. 

At the time of this accident I was chief of a fairly large 

tramp steamer fitted with electric lights and all the usual 

modern auxiliary machinery, etc. Owing to the cheap and 

simple steam-pipe arrangements, when steam was on the 

dynamo engine, steering gear, etc., it was also on the deck 

pipe, only being shut off by the usual valves, of which two 

were fitted in a box on the boiler-room casing. This valve 

box was joined to the plating on one side and the steam pipe 

from the boilers on the other side, the whole being bolted 

together by six 34-inch bolts passing through two flanges and 

the plate between, thus making a double joint. About 2 feet 

from this valve box, nearer the vessel’s side, was a trimming 

hatch to the side bunkers. 

One day at sea—that is, when steam was in use in the steer- 

ing engine, dynamo, etc., this valve box burst at the point 

shown in the sketch. Fortunately no one was in the imme- 

diate vicinity, or he would have been badly scalded. There 
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had been no previous sign of leakage or weakness about the 

valve box, but on closing the stop valve on the boiler top and 

examining the fracture it was found to be only about 1/32 

inch thick, whereas the bottom part was nearly 3 inch thick, a 

condition of things which was probably caused by some move- 

ment of the pattern when casting the valve box. 

As it was almost imperative to have steam on deck again as 

soon as possible, I decided not to attempt to repair the dam- 

aged casting. On looking around our storeroom I came across 

the old windlass stop valve, which I decided to use as a T-piece, 

although it was some 4 inches shorter than the original valve 
box. The two end flanges were already drilled to the same 

templet as the deck steam pipe flanges. I removed the cover 

and valve and valve spindle (and here I must add that the 

cover was flanged and not screwed, as many, especially Ameri- 

can, valve covers are). I took out the studs and found the 
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diameter of the cover flange, which was such as permitted it 

to be placed against the plating, the holes for the bolts of 

the double joint being clearly outside. I then jointed the 

steam pipe with bolts through the original holes with plate 

washers on the back side, taking the flange of the old windlass 

stop valve and further placed our 5-ton screw jack between 

the flange and the above-mentioned bunker hatch. I then had 

to hook back one of the clips on the deck pipe and coax the 
pipe along in order to join up the pipes to the end flanges of 

our new T-piece. When this was done steam was turned on, 

and as the steam pipes were constructed with large expansion 

bends they sprang along further and I found the job to be 

quite safe as long as we did not ship any heavy seas. Further 

than this we were only a couple of hours in making the 

change. 

As the vessel was bound to Moulmein, Burmah, and was 

to be there only a day or two, I had no time to get a new cast- 

ing made and did not feel justified in going across the Bay of 

Bengal, etc., deeply laden with the job as it was. Fortunately, 

I was able to obtain very cheaply an old cast iron T-piece, with 

flanges somewhat near the required size and the proper length, 

the end flanges of which had already been drilled. These holes 

I had plugged up and fresh ones drilled as required, and I 

also had the side flange, which had not been drilled, drilled to 

suit the holes in the plating and the casing and the steam 

pipe to the boiler. It was a very simple job to joint this in 

place and all seemed well again except that we could not shut 

off steam from the forward and aft parts of the vessel, and, 

as the deck steam pipes passed very near the officers’ accom- 

modation, this was certainly no improvement from their point 

of view, especially in so hot a climate. It was suggested that 

I fit blank flanges in between the T-piece and the steam pipes. 

This I did not deem to be right, for in river navigation one 

never can tell when an anchor may have to be manipulated 

or some other deck order required, so the steam remained on. 

This T-piece withstood the pressure of 180 pounds for some 

days, when I was lucky enough to observe a pin-hole “weep” 

in it, and we then and there removed same for further re- 

pairs and improvement which were fitted as follows, and the 

job then lasted until our arrival in Germany, where a new 

valve box was obtained, the original valves, valve spindles, 

glands, covers, studs, etc., being used, which considerably les- 

sened the cost of our new outfit. 

After removing the cast iron T-piece for repair the method 

T employed was this: I cut a piece of iron pipe the length of 

the casting and also drilled a large hole and cut it to suit the 

branch leading to the steam pipe from the boilers. As this pipe 

was some 3 inch too small in diameter, I placed it central with 

small pieces of wood, also placing a wood plug up the branch 

to the boilers. Then I melted a quantity of old white metal 

which we had taken out of a bottom end brass sometime 

previously, and ran this in around the iron pipe inside the 

casting; then withdrew the wood plug and rejointed the 

T-piece which, as I said before, proved a satisfactory repair. 

Thus, in this case, the use of the old brass valve as well as 

the white metal shows the advisability of keeping many old 

things which one is tempted to dispose of, for one never 

knows what situation he may be forced to meet, nor how use- 

ful old odds and ends can become under certain circumstances. 

ENFIELD. 

Tiller Loose on the Rudder Head. 

In one instance, during a voyage to the River Plate, the 

tiller of a vessel became loose on the rudder head and the 

trouble was seen to be getting worse and worse. As the effect 
of the looseness was to wear away the key and keyway and 

to grind the hole in the tiller larger and larger, it was decided 

to try and fix the tiller to the rudder head at sea. 

The rudder was, first of all, firmly lashed and when this had 

been done the tiller was then taken off. Next a fire was made 

on the iron deck, being raised off the deck by means of fire- 

bricks and bars. The tiller head was heated in this fire to a 

dull red heat. In the meantime the keyway in the rudder head 

was made larger and a new key was made to fit, this key 

being, of course, of two different sizes. After this a sheet 

of tin was bound round the rudder head by means of copper 

wire, and then the heated tiller was put into place and then 

contracted on to the rudder head by playing a stream of 

water on it from a hose pipe. The new key was then driven 

firmly into place. This arrangement held the tiller hard and 

fast and made a good repair, which held out until the vessel 

arrived home some three months later, when a new tiller was 

obtained. 

Knifing Out Valve Seats in Place. 

The check valves and other valves for steam and water on 

board ship very often give trouble, owing to the fact that 

some hard substance has got between the valve and its seat. 

This leaves a nasty hole or bend in the mitre, and it is im- 

possible to make a tight job by simply grinding the valve in, 

according to the usual practice. On stopping the engines the 

boiler water will leak back into the hot well if the suction and 

delivery valves are not tightly shut down. 

It is possible, however, to knife out the valve seats in place 

and restore them into perfect order by means of a very simple 

device made out of materials which can be found on board any 

boat. A piece of hard wood, such as a boat oar, may be taken, 

and by using a rough file or rasp it can be reduced in diameter 

' 

SECTION OF VALVE, SHOWING METHOD OF KNIFING. 

until the wood is just a turning fit by hand in the valve seat. 

When this is the case, the wood should be marked off at the 

top of the valve seat and a small piece of sheet steel should 

be driven into the wood parallel with its axis at about this 

mark. A suitable piece of metal can be obtained by using the 

corner of an old firing shovel. This tool can be worked down 

into the valve seat. The projecting piece of steel should be 

made into shape, either flat or tapered, so as to suit the mitre 

required, this forming the knife on the top of the wood. A 

square head should be made, so that the mandrel thus formed 

can be turned round either by hand or spanner. By means of 

this simple tool the valve seat can be cleaned up satisfactorily. 

After this has been done the valve should be ground in the 

usual way, and it will be found that the surface will operate 

as well as ever. 
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A Significant Change. 

According to press dispatches, the Hamburg-Ameri- 

can Liner Deutschland is undergoing extensive altera- 

tions and when she is again placed in commission it 

will be as an 18-knot cruiser instead of a 23-knot flyer. 

This change in the speed of the vessel means a reduc- 

tion in the horsepower required for propulsion of about 

50 percent and a reduction in the weight of the propel- 

ling machinery of some 3,000 tons. The Deutschland 

is the first of the crack Atlantic passenger steamships 

to be remodeled in this manner, and the change is sig- 

nificant, coming, as it does, after the remarkable per- 

formances of the latest and largest turbine-driven 

ships. The advent of the Lusitania and Mauretania 

has settled the question of the speed supremacy of the 

Atlantic for some time to come, and it is doubtful if 

any steamship company will soon have an opportunity 

of building fast mail ships under such advantageous 

terms as the Cunard Line was able to do. Extreme 

speed can be obtained only at a tremendous sacrifice in 

the earning power of the vessel, and it is only under 

the stimulus of large subsidies that such ships can be 

made to pay. Undoubtedly there are other fast ships 

besides the Deutschland which would pay larger divi- 

dends if their speed was reduced. The present ten- 

dency in the design of the Atlantic liners seems to be 

in the direction of large ships of moderate speed with 

ample cargo-carrying capacity, for there are now under 

construction no less than four steamships larger than 

the Lusitania and Mauretania, all of which are being 

built for moderate speeds. With the increased dimen- 

sions of these new ships speeds of 21 or 22 knots can 

be obtained economically, where in a smaller ship the 

economical speed would probably be 18 or 19 knots. 
During the ten years in which the Deutschland has been 

in service she has more than once held the record for 

the fastest passage across the Atlantic, proving a 

credit in every way to both her builders and owners; 

thus the change in her design is simply a significant 

indication of the modern trend of commercial steam 

navigation. 

Practical Operation of Steam Turbines. 

Steam turbines are coming to play such an important 

part in the propulsion of both merchant and naval ves- 

sels that it behooves every marine engineer to master 

thoroughly the details of their operation and upkeep. 

Those who have not been so fortunate as to have an 
opportunity to study this problem from a practical 

standpoint will find much valuable information in the 

article on the practical operation of Parsons turbines 

which is contributed this month to our Department of 

Practical Experiences of Marine Engineers. The sub- 

ject is, of course, too broad to be exhausted within the 

limits of a single article, but our correspondent has 

brought out many valuable points which should give 

the practical man food for thought. He points out that 

there is one striking difference between the reciprocat- 

ing engine and the turbine which the operating en- 

gineer must bear in mind, and that is that, whereas 

most of the breakdowns which occur with a recipro- 

cating engine can be repaired at sea, on the other 

hand a breakdown with a turbine is a more serious 

matter, and it is seldom that satisfactory repairs can 

be made at sea. Therefore, it is of the utmost im- 

portance for the man in charge of turbine engines to 

keep the strictest watch over the machinery and pre- 

vent as far as possible any opportunity for a break- 

down to occur. The importance of preventing even the 

slightest breakdown with turbines is evident when it 

is realized that it takes at least a week, and usually 
from three to four weeks, to overhaul a turbine. For 

this reason the opening of a set of turbine machinery 

is carried out at much longer intervals than is usual 

with reciprocating engines. It is true that breakdowns 

are much less frequent with turbine machinery than 

with reciprocating engines, because the turbine is a 

simpler machine. But, at the same time, the turbine is 

a more delicate piece of machinery, and the clearances 

between the moving and stationary parts are so small 

that neglect or anything less than the most rigid care ~ 
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are inexcusable. The proverbial “stitch in time” is 

nowhere of more importance than in the operation of 

marine steam turbines. 

In operating turbine machinery all parts of the tur- 

bine should be warmed up evenly and thoroughly to 

prevent distortion; particular care should be taken to 

drain off all water, and when steam is admitted the 

valves should be opened gradually so as to prevent 

priming, and the lubricating system should be main- 

tained in the most efficient condition possible, with a 

constant watch on the temperatures of the bearings. 

The efficiency of the turbine depends largely on the 

vacuum maintained and, therefore, the condensers and 

air and circulating pumps should be given most careful 

attention. Once under way, if no maneuvering is re- 

quired, the turbines need little attention, as compared 

with reciprocating engines. This does not mean, how- 

ever, that the strictness of the watch should be relaxed, 

but merely that there is less work involved in their 

operation. 

Naval Engineering Progress. 

The Bureau of Steam Engineering of the United 

States Navy has been actively engaged during the last 

year in important investigations with a view to im- 

proving, from both an engineering and a military point 

of view, the efficiency and economy of present and 

future warships. A comprehensive résumé of this 

work is given in the lecture by Engineer-in-Chief Cone 

before the Naval War College, which is published else- 

where in this issue. 

The first, and perhaps the most important, prob- 

lem discussed by Rear Admiral Cone is the ques- 

tion of propulsion. The introduction of the steam 

turbine has made imperative radical changes in 

the design of propellers, auxiliary machinery, lubricat- 

ing systems, etc., and the Navy Department is to be 

congratulated on its far-sighted policy in designing a 

sufficient number of sister ships of various types and 

installing upon them rival types of engines, so that 

comparative data regarding their performance could be 

obtained. The thoroughness with which this has been 

done has given the engineering world some invaluable 

information and, incidentally, has upset some popular 

theories regarding the comparative value of recipro- 

cating and turbine engines. As a result of these tests, 

while practically every naval power is adopting with- 

out reservation the turbine for propulsion of battle- 

ships, the United States will install reciprocating en- 

gines in her latest battleship. 

In the effort to improve the efficiency and economy 

of naval vessels certain tendencies in design can be 

noted along which improvement may be expected in 

future. Although the question of boilers seems to 

have been satisfactorily settled for the present, yet 

there is a decided tendency toward the use of small-tube 

express boilers, and it is quite probable that this type 

of boiler will play an important part in battleship de- 

sign in the future. The use of oil fuel on all future 

United States battleships is urgently recommended. 

Aside from the question of the relative merits of the 

direct-connected reciprocating and turbine engines, the 

development of reduction gears for turbine drive is» 

progressing rapidly, and either the mechanical, elec- 

trical or hydraulic gear may prove to be the means of 

establishing the supremacy of the turbine drive beyond 

a doubt. In another direction the possibility of gas 

propulsion is not so remote as to preclude investigation 

into its merits. For small powers this seems to be thor- 

oughly practical at the present time, and, on account 

of the opportunities for effecting economy, it seems 

probable that a decided effort will be made to develop 

satisfactory engines and producers for large powers. 

For small auxiliary engines the heavy oil engine is now 

becoming recognized as a valuable type. 

Not the least important part of the work done by the 

Navy Department in the last year, however, is the im- 

provement in the economy of existing vessels. A de- 

tailed account of various ways in which economies 

have been effected is given in the lecture to which we 

have referred, and we commend this to the careful 

perusal of every marine engineer. The results speak 

for themselves. 

A most important point to keep in mind in any at- 

tempt to increase the efficiency of a marine steam plant 

is the matter of boiler efficiency. It has been found 

that air leakage in boiler settings is largely responsi- 

ble for poor economy in many boilers. Leakage of 

air immediately affects the percentage of CO, in the 

gases. In one instance the percentage of CO, was in- 

creased from 4 to 11 simply by carefully plugging up 

all-the air holes that could be found in the boiler set- 

ting. As an indication of what is going on in the 

furnace it is advisable to fit CO, recorders to every 

boiler. If the CO, recorder is accurate and is properly 

installed, it will give a good indication of what the 

firemen are doing and are capable of doing, so that 

a check can be kept upon their work. As stated in 

Rear-Admiral Cone’s report, the use of automatic CO, 

recorders showed that the boiler casings on most 

naval vessels leaked air, and, as a consequence, after 

due attention had been given to the prevention of air 

leakage, the resuit was a saving in coal which, in some 

cases, amounted to as much as 8 percent. On 

ships where Scotch boilers are fitted the ques- 

tion of air leakage, of course, is not so important; but 

the use of a CO, recorder here will give a valuable 

and systematic check on the work of the fireroom force, 

and its use should be beneficial. Another practical 

means of indicating boiler economy is by autographic 

registration of the furnace temperature. A continuous 

record of the furnace temperature, taken by means of a 

pyrometer and recording gage, can be secured with 

little trouble, and it will show at a glance any great 

drop in the economy of the boiler. 
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Progress of Naval Vessels. 

The Bureau of Construction and Repair, Navy Department, 

reports the following percentages of completion of vessels for 

the United States navy: 

BATTLESHIPS. 
Tons. Knots. Noy. 1 Dec. 1. 

Florida .... 20,000 2034, Navy Yard, New York...... 80.6 83.7 
Utah ....... 20,000 2034 New York Shipbuilding Co.. 89.9 92.3 
Arkansas ... 26,000 20% New York Shipbuilding Co.. 50.1 52.8 
Wyoming .. 26,000 20% Wm. Cramp & Sons......... 43.3 46.3 

TORPEDO-BOAT DESTROYERS. 

Perkins 742 29%% Fore River Shipbuilding Co.. 98.1 100.0 
Sterrett ..... 742 29%4 Fore River Shipbuilding Co.. 92.5 99.0 
McCail 9 742 2914 New York Shipbuilding Co.. 96.0 96.2 
Burrows .... 742 29% New York Shipbuilding Co.. 95.1 96.0 
Warrington 742 29%4 Wm. Cramp & Sons......... 89.1 91.2 

ayrant 742 2914 Wm. Cramp & Sons......... 86.7 90.3 
Monaghan 742 29%%4 Newp’t News Shipbuilding Co. 46.1 55.5 
Trippe ..... 742 29%4 Bath Iron Works............ 76.0 81.2 
Walke ..... 742 29%4 Fore River Shipbuilding Co.. 66.5 73.2 
Ammen 742 29%4 New York Shipbuilding Co.. 76.5 79.9 
Patterson 742 29% Wm. Cramp & Sons......... 51.7 54.4 

SUBMARINE TORPEDO BOATS. 

Sealiterterleters g00 00 Newp’t News Shipbuilding Co. 71.4 72.9 
(CEI) Goopode 000. oC Union Iron Works.......... 70.0 74.0 
Barracuda .. 000. 00 Union Iron Works.......... 71.1 75.0 
Pickerel .... : AS We COscsovooacogo00 64.3 68.0 

EMD Goodoo 00 pRhew Moran Comeeriieticietecine 64.3 68.0 
Skipjack 00 00 Fore River Shipbuilding Co.. 57.5 62.2 
Sturgeon 050. 00 Fore River Shipbuilding Co.. 57.8 64.3 
unas 900 00 Newp’t News Shipbuilding Co. 33.9 46.7 
Thrasher ... Bod 00 Wm. Cramp & Sons......... 20.2 23.0 

ENGINEERING SPECIALTIES. 

Sturtevant Horizontal Engines. 

The engine illustrated is of the horizontal center crank type, 

built by the B. F. Sturtevant Company, Hyde Park, Mass. It is 

designed and built for both throttling and automatic regula- 

tion, and for medium, high and low-pressures. The manu- 

facturers claim for these engines compactness, durability, 

quiet and satisfactory operation. The frame is equipped with 

openings which render the recipocating parts easy of access, 

yet which may be closed, oil and dust tight by covers pro- 

vided for the purpose. The cylinder is thoroughly insulated 

and equipped with relief valves adjustable to operate at any 

desired pressure. A water-shed partition prevents the pas- 

sage of the oil from the frame into the cylinder, and steam 

from the cylinder into the frame, The linings of all bearings 

are Sturtevant white metal, which has proven its value for 

high speed work for fifty years. The main bearing combines 

the best points of both the two and four-part boxes, and is 

designed in such a manner that it is impossible for any oil to 

flow along the shaft. The lubrication is of the gravity type, 

oil supply being contained in an elevated tank of large ca- 

pacity, from whence pipes convey the oil to all bearings. A 

Rites governor located on the fly wheel of the automatic type 
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gives accurate speed regulation. The throttling engines may 

be equipped with any type of throttling governor. 

The Sturtevant Company claim that in this engine they are — 

putting the best material and workmanship obtainable, and 

that for all work requiring a quiet running high-speed effi- 

cient engine, for either high, medium or low pressure, this 

engine will meet all requirements if they are within its field. 

The Bradford Steam Cock. 

The chief feature of the Bradford steam cock, manufac- 

tured by Miller, Dennis & Company, Victoria Works, Brad- 

ford, is its non-liability to jam under any conditions. This, it 

is claimed, makes it especially durable. It is self-grinding, the 

plug being inverted and held in place by a strong spring which 

allows for expansion under steam pressure. These cocks are 

made in gunmetal and iron in all sizes, both screwed and 

flanged. 

The Ideal Automatic Pump Governor. 

The Ideal automatic pump governor is an oil-controlled, pis- 

ton actuated, pressure controlling valve for governing pumps 

working under a specific pressure. These governors are manu- 

factured by the Ideal Automatic Manufacturing Company, 125 

Watts street, New York City, and the Style-A governor for 

fuel-oil service pumps, fuel-oil supply pumps, engine-room and 

fire-room and bilge pumps, forced lubrication service pumps, 

salt-water sanitary pumps and salt-water fire pumps, is shown 

in Fig. 1. The valves and governor are made of the best steam 

bronze metal for marine purposes. No diaphragms or cup 

leathers are used, and the body of oil in the trap and pressure 

cylinder on top of the water or other liquid being pumped 

follows the piston in both its upward and downward strokes, 

thus thoroughly lubricating and protecting the wearing surface ~ 

of the cylinder walls and piston from all liability to corrode 

and stick fast when the pump is called upon to act. It is 

claimed that this piston working in oil at all times makes the 

governor sensitive and quick acting, as the pump will start at 

the slightest break in the pressure. 

At the bottom of the oil trap of each governor is a pet cock, 

so that any dirt or sediment collecting may be readily blown 

off without affecting the working of the valve; for this reason 

it is claimed that the Ideal governors are not affected by salt 

water or other liquids that might corrode or leave a deposit. 
As the governor hangs in a perpendicular position and under 

the steam line, no heat reaches the working parts, consequently 

the heat can have no effect on the working of the governor. 

Fig. 2 shows the Ideal compound-pressure pump governor 

Style-B. This governor has been designed for special work on 

the same lines as the Style-A governor, but to give a better 

range of pressure than is possible with a single spring operat- 

ing the piston. It is applicable to most boiler feed and other 

pumps where varying pressures are required. By simply shift- 

ing the lever on the quadrant up or down the working pressure 

desired is easily obtained. If a low-pressure is needed, the 
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low-pressure spring is in action, and if a high-pressure is 

needed the high-pressure spring is brought into action by 

means of the lever tension on the high-pressure spring com- 

pounding or bringing into action both springs until the desired 

pressure to do the work is obtained. 
A special feature of this style of governor is that in case 

of an accident to the apparatus being handled it is possible to 

use this device as a hand-operated stop valve by reversing the 

lever to an upward position on the quadrant, bringing the lever 

FIG, 2. FIG. 1. 

in contact with the flanged nut on the valve stem proper, thus 

shutting the valve off tightly and stopping the pump. The 

pump stands in this position until the lever is shifted to the 

low-pressure or central position on the quadrant when the 

low-pressure spring is in operation, or by shifting the lever in 

a downward movement on the quadrant to any desired position 

for any intermediate-pressure by bringing into operation the 

high-pressure spring. This method of adjustment allows the 

engineer to control the pump from a low to a high-pressure, 

or at any intermediate-pressure which he might desire. 

The Komo Steam Trap. ° 

One of the principal causes of the loss of steam and fuel 

in operating the steam equipment of ships has been the use of 

steam traps which are worked by the use of a bucket, float 

or other internal mechanism which is constantly affected by 

the pitching or the rolling of the ship and which causes a trap 

of this type to open and blow through steam. The Komo 

steam trap, manufactured by the Linton Machine Co., New 

York, contains no complicated or internal mechanism, such 

as buckets, floats, tubes or diaphragms, which would be 

affected by the motion of the ship. It is claimed that this trap 

operates equally well on high or low-pressure steam, removing 

condensation continually and maintaining a steady steam 

pressure when used upon steam piping, engine cylinders, steam 

separators, evaporators, cooking tables, boiling kettles, heat- 

ing sytems, laundry machinery, etc. 

The bowed side rods, as shown in the illustration, operate the 

valve upon the Komo, and these bowed rods multiply the move- 

ment of the receiver tubes about 10 to 1, thus insuring a large 

opening of the valve port. The springs upon the upright 

rods combat the pressure underneath the disc and this makes 

a balance valve at the outlet, and allows the Komo to operate 

on a varying steam pressure of about 4o pounds, something 

which, it is claimed, no other trap operated by the expansion 
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of metal has yet been able to do. This spring pressure follows 

down the loss of steam presure underneath the disc and keeps 

it tight to the valve seat. This is an important advantage 

for marine service, as the steam pressure carried, when a ship 

is moving, is sometimes much higher than when the steamer 

is at dock and when only enough steam pressure is carried to 

operate the auxiliaries. When adjusted, there is steam in the 

receiver tubes, and as soon as any condensation forms, being 

cooler than the steam, it causes the tubes to contract and open 

the valve and the trap immediately discharges the water. 

When the steam is shut off the system and the trap is closed 

the disc is at least 4 off seat and the trap drains the system 

of all condensation, thus preventing the system or the trap 

from becoming air bound or freezing up. 

The salient feature of the Komo is the large valve outlet, 

which, it is claimed, insures a large capacity, and it can pass 

through its outlet the same amount of water which could be 

delivered to its inlet connection. This advantage insures the 

free flow and instant discharge of all condensation, thus 

taking care of any floods or rush of water which may be 

delivered to the trap. No bypass is required and the trap can 

be cleansed of any scale or dirt by simply opening the valve 

and blowing out the trap thoroughly. 

The yoke and adjustment can be thrown to one side, upon 

the hinged upright rods, so the disc may be inspected or 

renewed without the disconnecting of any pipe, flanges or 

pack joints. 

As water from the steam collects, the receiving pipe cools 

and contracts, bringing the brackets toward each other and 

bending the horizontal rods so that they rise in the middle, 

forcing the vertical rods upwards. The lower nuts on the 

vertical rods then come in contact with and raise the yoke 

which carries the valve stem to lift the valve from its seat. 

The water is then forced from the receiving pipe up through 

the inner tube and outlet. As the water leaves the receiver, 

steam enters, expanding the pipe by its higher temperature, 

so that the brackets separate, pulling the horizontal rods 

nearer a straight line and lowering the vertical rods, with their 

nuts, until the valve is reseated. Excessive expansion of the 

receiving pipe will merely cause the lower nuts on the vertical 

rods to be drawn further below the ends of yoke and the 

valve will be held to its seat by spring pressure until contrac- 

tion of the receiving pipe brings the lower nuts again in con- 

tact with the ends of yoke, to raise the same, unseating the 

valve, as above explained. 

No permanent water seal of 3 or 4 inches, which is con- 

stantly cooling and causing subsequent condensation, is re- 

quired, as the valve is made with the tube which runs from 

the base of the valve seat too near the bottom of the 

receiver chamber. This tube prevents any escape of steam 

while the trap is in operation, as the condensation must be 



42 International Marine Engineering 

forced by this tube and out the valve opening; and as the 

steam enters and travels along the top of the receiver tubes, 

heating the trap and clasing it, it is prevented by this tube, 

which acts as a seal. 

Witting’s H. B. Valves. 

Fig. 1 is an illustration of a section through a Witting’s 

patent H. B. valve (manufactured by Witting Bros., Ltd., 

49 Cannon street, London, E. C.) screwed into a position 

that may have been originally occupied by an ordinary valve. 

The body is made of gun metal in one piece, the upper part B 

being continuous with the lower part 4 by six pillars or lugs 

between which the liquid flows. This connection, however, is 

not shown in the section. The working valve consists of two 

movable brass, phosphor bronze or steel rings made of thin 

sheet metal 1/32 inch to 3/32 inch thick, the outer edge of 

which forms a kind of bird’s mouth opening all round; these, 

Fic. 1. 

when closed, cover the annular orifice C. The outer edges 

are about 3/16 inch to %4 inch wide, and form the valve. These 

rings are spun and are of great strength and resistance, and 

when not working the inner sides rest against the immovable 

body. The metal rings are kept in position and receive the 

necessary spring load by the V-shaped rubber rings E, which 

are sprung on and held in position by tension in the grooves 

in the body, and also press the metal rings against each other. 

The V-shaped rubber rings form at the same time the pack- 

ing between the single stages and between the valve bottom 

and seat ring; thus no special packings are required for multi- 

stage H. B. valves. 

Figs. 2 and 3 are :ilustrations of the application of the valve 

in a multiple form, there being two separate valves in the one. 

This form can be muitiplied to suit circumstances. The 

width of the orifice dses not exceed 1%4 inch; thus each lip © 

ring moves only ¥% inch. This very low lift, combined with 

FIG. 2. 

the lightness of the moving part, makes the H. B. valves par- 

ticularly applicable to high-speed pumps. 

Fig. 2 illustrates the valve closed, the bird’s-mouth adges 

being closed together and held so by two rubber rings. Fig. 3 
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shows the open valve, both outlets being open. It is claimed 

these valves work equally satisfactorily, whether fixed vertic- 

ally, horizontally or inclined, jamming or edging being impos-_ 

sible. 
From careful examination and investigation of them when 

at work it appears that the Witting valve complies with the 

FIG. 3. 

essentials of an ideal pump valve, for the reduction of noise, 

efficiency, durability and simple and economical renewal of 

parts. The working parts weigh less than a tenth part of an 

ordinary valve in use for similar work. The closing is prompt 

and uniform. 

The flow of the liquid is uniform and widespread round 

the lips of the valve, which noiselessly close without friction. 

Spare valves and rings, which are the smallest and simplest 

parts of the mechanism, are readily and speedily substituted. 

Ideal Automatic Packing.]} 

The illustration shows a semi-metallic and fibrous automatic 

packing, designed and adapted for use on valve stems, piston 

rods and shafts under pressure where tight packing is neces- 

sary to prevent undue friction. This packing is manufactured 

with a float ring in the bottom of the box with distance lugs 

on it, distancing it off from the bottom of the box to form a 

pressure chamber. Above the float ring is a soft fibrous pack- 

ing especially made for steam or gas or water, and above this 

the double female internally-coned ring in the center of the 

box, above which is again the fibrous soft packing, and above 

that a float ring next to the gland, performing the same opera- 

tion as the float ring in the bottom of the box, holding the 

piston tight on both its forward and backward strokes. This 

packing is manufactured by the Ideal Automatic Manufac- 

turing Company, 125 Watts street, New York City, 
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Electric Safety Boiler Cleaner. 

An electrically-driven tool for removing scale from steam 

boilers is manufactured by the Electric Safety Boiler 

Cleaner, Ltd., 6 Lloyds avenue, Fenchurch street, London, 

E. C. The apparatus is intended to supersede the old method 

of hand chipping, and it is not only more rapid but is appar- 

ently more efficient-as regards the complete removal of scale. 

As can be seen from the illustration, the cleaner consists of 

several circular cutters about 2!%4 inches diameter, held in a 

frame on the same spindle and driven by a shaft which passes 

through the handle of the apparatus and which receives its 

motion from a flexible shaft driven by a %4-horsepower 

electric motor. The number of cutters can be varied from 

one to three, according as the tool is to be used in confined 

narow spaces, or where there is plenty of room. The speed 

of the cutters may be varied from 1,400 to 4,000 revolutions 

per minute, but the usual speed is 3,000 revolutions per 

minute. The handle of the device may be shortened or length- 

ened as desired to suit the position of the different parts to be 

scaled, and no particular skill is required by the operator, as 

the cutters are merely moved over the parts to be cleaned. 

PERSONAL. 

JoHN Karkxtin, formerly first assistant engineer of the 

steamship City of Augusta, has been transferred to the posi- 

tion of first assistant engineer of the City of Memphis, running 

between Savannah, Ga., and Boston, Mass. Harry Stewart 

is now chief engineer of the City of Memphis. 

WALTER L. PIERCE, secretary and general manager of the 

Lidgerwood Manufacturing Company, New York, died sud- 

denly of heart failure Dec. 10, 1910. x 

GEORGE Stmpson, formerly naval architect with the Fore 

River Shipbuilding Company, Quincy, Mass., is now identified 

with the firm of John Reid & Company, naval architects and 

marine engineers, 17 Battery Place, New York. 

Paut E. Stevenson, author of “A Deep Water Voyage,” 

“By Way of Cape Horn” and the “Race for the Emperor’s 

Cup,” died suddenly of pneumonia Dec. 20 at Garden City, 

Ibs My Z 

M. E. B. A. No. 33] 
The annual entertainment and reception of the Marine 

Engineers’ Beneficial Association No. 33 was held at the Lex- 

ington Avenue Opera House, New York City, on the evening 

of Dec. 7. The attendance was large and the entire pro- 

gramme a splendid success. 
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COMMUNICATION. 

Information Wanted 

Epiror INTERNATIONAL MARINE ENGINEERING: 

In looking over Simpson’s “Nayal Constructor’ (Van 

Nostrand Company, 1904), I find on page 45 a formula 

(No. 14) which somewhat mystifies me. If any of your cor- 

respondents, or, perhaps, the author, could explain this it 

might be of interest to those who are using this book. 

The formula is intended to give a vessel’s beam for a cer- 

tain metacentric height, when the displacement, the load draft, 

the coefficients of displacement, load waterline and trans- 

verse moments of inertia are given, and is as follows: 

=e) d 
Beamites yu —a(e* 2 )x 

(omes m 

where d = load draft; a = coefficient load waterline; 6 = 

a 
(i = moment of inertia coefficient). block coefficient ; mm = 

) 

The term M is not given on page 45, but is given on page 8 

as M = metacenter and moment, which is somewhat indefinite. 

Tal 

TECHNICAL PUBLICATIONS. 

Buccaneer Ballads. By E. H. Visiak. Size, 4 by 634 inches. 
Pages, 43. London, 1910: Elkin Matthews, Vigo street. 
Price, Is. net. ‘ 

This volume includes some thirty short poems, many of 

which have appeared in various periodicals during recent years. 

No more picturesque subject could be found for the exer- 

cise of poetical imagination than the old-time buccaneer, He 

is largely a creature of the imagination and, to many, seems 

more symbolical than real. Mr. Visiak’s ballads, however, 

give true expression to the spirit of the sea, and will reach 

the heart of many an old sailor. 

Bureau Veritas, 1910-1911. Forty-first year. General List 
of Merchant Shipping. Two volumes. Steamers: Size, 
10% by 11 inches; pages, 1,111. Sailing vessels: Size, 
10% by 11 inches; pages, 1,008. Paris, 8 Place de la 
Bourse. London, 155 Henchurch street, E. C. Price of 
complete work, £3 3s. Steamers, £1 15s.; sailing vessels, 
£1 10s. 

The general list of merchant shipping published by the 

Bureau Veritas is a carefully edited and conveniently ar- 

ranged reference book, containing statistics not only of all 

important steam and sailing vessels in the world’s merchant 

marine, but also particulars of vessels arranged according to 

various classifications, such as their nationality, the kind of 

trade in which they are engaged, etc. Lists are given of 

steamers and sailing vessels which have had their names 

‘changed during the past year, and also of iron and steel 

shipbuilders arranged according to nationality; of steamship 

owners, arranged according to nationality, with the names and 

the gross tonnages of their fleets. There are also lists of the 

principal dry-docks, patent slips, etc., throughout the world. 

Work, Wages and Profits. By H. L. Gantt. Size, 5 by 7% 
inches. Pages, 194. Charts, 6. New York, 1910: The 
Engineering Magazine. Price, $2.00. 

The author of this book has been closely interested in ad- 

vanced work in the field of labor management for more than 

twenty years and for more than ten years he has been promi- 

nently identified with certain methods of labor management 

which are becoming recognized as of the highest importance. 

The subject is still obscure, however, and there seems to be 

a woeful lack of information on the part of many works 

managers. To such we can highly recommend this book as 
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presenting the results of a most careful scientific investigation 

leading to certain conclusions which give bright promise for 

betterment in industrial conditions, The book contains nine 

chapters which treat of the following subjects: The applica- 

tion of the scientific method to the labor problem; the utiliza- 

tion of labor; the compensation of workmen; day work; 

piece work; task work with a bonus; training workmen in 

habits of industry and co-operation; fixing habits of industry, 

and profits and their influence on the cost of living. 

SELECTED MARINE PATENTS. 

The publication in this column of a patent specification does 

not necessarily imply editorial commendation. 

American patents compiled by Delbert H. Decker, Esq., reg- 

istered patent attorney, Loan & Trust Building, Washington, 

D. C. 

968,823. PROPELLING DEVICE. GEORGE WESTINGHOUSE, 
OF PITTSBURG, PA. 

Claim 2.—The combination of a prime mover and a fluid pump com- 
prising primary and secondary elements, the primary element of which 
is driven by the prime mover, a propeller attached directly to and driven 
by the secondary element of the pump, the arrangement being such that 
the flow of fluid through the secondary element is utilized for aiding in 
the propulsive effort of said propeller. Eleven claims. 

971,409. PROPELLER. THEODORE ROGGENBUCK, OF SAN 
FRANCISCO, CAL. 

Claim 1.—The combination in a propeller of radial and pitched vanes 
said vanes having overhanging plates at the ends with the outer edges o 
said plates inturned substantially toward the axis of the propeller. Four 
claims. 

971,240. RUDDER. WILLIAM R. BENNETT, OF ST. JOHN, 
NEW BRUNSWICK, CANADA. 
_ Claim.—A rudder comprising a post having braces and pintle knuckles 
integrally formed therewith, in combination with plates having their 
rear sections deflected outwardly, said plates being secured to said post 
by said braces. One claim. 

971,029. HYDROPLANE BOAT. WILLIAM HENRY FAUBER, 
OF CHICAGO, ILL. 

Claim 1.—A hydroplane boat provided at each side of the center line 
of the bottom of its hull with a series of hydroplane members which 

form the flotation surface of the said bottom and are arranged in stepped 
relation and inclined laterally and downwardly toward the keel line of 
the boat. Ten claims. 

970,607. PROPELLING AND DRIVING MECHANISM. JOSE 
CERVELLI, OF BUENOS AYRES, ARGENTINA, ASSIGNOR OF 
ONE-THIRD TO JOSE MOLINARI AND ONE-THIRD TO JEAN 
BERNASCONI, OF BUENOS AYRES, ARGENTINA. 
Claim.—Mechanism designed to be employed for the propulsion of 

ships, submarines and aerostats, as well as for the production of motive 
power by means of a current of air, or water, which mechanism com- 
prises a rotary driving or propelling shaft, a bearing in two parts formed 
by the said shaft itself, a trunnion located in said bearing perpendicu- 
larly to the axis of the said shaft, blades rigidly connected to said trun- 
nion, placed at an angle of 90 degrees to each other and provided at 
their bases with lateral bosses, and two stationary cam-plates arranged 
with relation to one another so as to form an annular guiding groove for 
the blades of such a form as to guide the bosses thereof in a constrained 
fashion on either side throughout their revolving motion, with the object 
of correctly and surely causing at each half revolution of the propeller 
shaft a movement of rotation of 90 degrees of the blade-trunnion and 
consequently a reversal of the position of the blades between positions 
which are parallel and transverse respectively to the propeller shaft. 

ne claim. 

972,180. SAFETY APPLIANCE FOR SHIPS. CONSTANTINO 
FUGAZZI, OF WEST PHILADELPHIA, PA. 

Claim 1.—I1n a ship, the combination with a portion of the body of 
the ship, of a safety-appliance comprising an air-containing receptacle 
adapted to serve as a float or buoy, means for supporting said air-con- 
taining receptacle upon a portion of the upper and outer part of the 
ship, and mechanism for lowering said air-containing receptacle over 
the side of the ship, comprising sprocket-wheels, sprocket-chains passing 
over said sprocket-wheels, and Hexible connections between said air-con- 
taining receptacles and said chains. Twenty claims. 

972,337. VIBRATING PROPELLER. BARTON H. COFFEY, OF 
BOSTON, MASS. 

Claim 1.—A vibrating propeller consisting of mutually reacting motor- 
planes, each plane provided with means to oscillate it upon an axis and 
to hold it substantially motionless at the termination of each oscillation; 
the several means being so organized that there shall substantially always 
be planes in motion and planes at rest. Six claims. 

British patents compiled by G. E. Redfern & Company, 

chartered patent agents and engineers, 15 South street, Fins- 

bury, E. C., and 21 Southampton building, W. C., London. 

22,021. STEERING AND CONTROLLING DEVICES FOR 
SE SHIPS. J. P. H. LUND, ROCKHAMPTON, QUEENS- 

Relates to twin balanced rudders, which by this invention are adapted 
to be moved parallel with one another for steering purposes or to be 
moved symmetrically through various angles for the purpose of slowing ; 
the speed or to stop the vessel. In steering, the tiller is simply moved 

about its fulcrum, then toothed segments turn pinions fixed on the rudder 
posts simultaneously, and the rudders are parallel in any position. In 
causing the rudders to act as a brake or to direct the water forward, a 
wheel is turned by chains passing over pulleys to turn a screw and so 
move a nut and connecting rods, which thus move the segments relatively 
to each other. 

22,712. SELF-DUMPING BARGES. A, F. WIKING, STOCK- 
HOLM, SWEDEN. 

In the case of a barge, to dump the load, compressed air from 5 
drives water from tank 4 through pipe 7 to tank 2 until the elevated 
weight causes the barge to assume, more or less, the second position 

shown, in which the contents of hold 13 are discharged. Water from 
tank 2 is then allowed to run down into tank 3 to allow the weight of 
the exposed hull to right the vessel when tank 3 can be emptied back into 
tank 4 by gravity. 

26,329. DRIVING AND STEERING VESSELS AND THE LIKE. 
R. C. SAYER, BRISTOL. : “ 4 
A propeller, with or without its motor, is mounted so that it may be 

turned about shaft for steering ot reversing by means of a worm and 

wheel. It may also be raised or lowered to increase efficiency on slides 
in guides by means of a hand wheel and circular teeth. The arrange- 
ment is also adapted for submarines by mounting it on half gimbal 
rings and a circular slide. P 
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MODERN METHODS OF COALING VESSELS. 

Eyery marine engineer knows the exasperation which is 

caused by the usual methods of bunkering coal. This work 

not only consumes much of the time while a vessel is in port 

but it is costly.and dirty as well. In order to obviate such 

troubles attempts have been made in the direction of construct- 

FIG, 1.—EARLY TYPE OF SELF-PROPELLED COALING BARGE WITH LADDER 

ing mechanical coaling barges of more or less efficient types, 

and the attention which has been paid to this branch of indus- 

try has gradually led to the perfecting of appliances for rapid, 

clean and economical bunkering with the additional advantage 

that in many of these equipments automatic weighing machines 

are included so that an accurate register is kept of the amount 

v 

of coal delivered to a vessel, thus in many cases saving a con- 

siderable amount of dispute. 

Another difficulty which has been experienced in connection 

with the older methods has been that it appeared almost im- 

possible to transfer coal to the bunkers of a vessel without 

SUSPENDED BY CABLES, 

breaking it up from the large sizes, which are so desirable, into 

small coal, which is not nearly so efficient from a firing point 

of view. Any appliance which obviates this breaking up de- 

serves the most careful consideration, and it is our intention 

to describe some of the equipments which have been con- 

structed by the firm of A. F. Smulders, of Schiedam, near 
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FIG. 2,.—MODERN TYPE OF SELF-PROPELLED COALING BARGE WITH 

Rotterdam, for the economical handling of coal into bunkers. 

Before giving such description, it may be well to preface the 

matter by saying that one of the important points which will 

be noted is the entire enclosure of the coal-carrying chutes, so 

that the evil of depositing coal dust over the vessel, which 

involves so much cleaning after the boat has left port, is done 

away with to great advantage. 

The first step in the question of bunkering a vessel is that of 

conveying the coal from the nearest adjacent delivery head 

to the vessel itself, and this is not unfrequently a very serious 

problem. The more important ports are, of course, now usually 

equipped with coal staithes, or other coal-handling appliances, 

FIG. 38.—COALING STARBOARD BUNKERS FROM PORT SIDE OF VESSEL, 
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LADDER AND RECEIVER FIXED. 

whereby the fuel can be transferred directly into the hold of 

the vessel lying alongside at the wharf; but in smaller ports 

these appliances, which are costly to construct, and in some 

cases costly to maintain, are absent. In addition to this, how- 

ever, is the fact that it is often a matter involving considerable 

delay if a vessel has to wait its turn at such a coaling point, as 

accommodation must necessarily be limited, and other things 

being equal it is far preferable to have some device whereby 

the vessel at anchor in the roadway or in its normal position 

for discharging or receiving cargo can be simultaneously 

coaled. For this reason self-propelling coaling vessels of the 

type illustrated in Fig. 1, showing the process of bunkering a 

17,000-ton ocean-going steamer, have become of great im- 

portance, inasmuch as they can obtain their cargo of coal at 

any convenient point adjacent to a railway line where a small 

craft can anchor and then proceed under their own steam to 

the larger vessel which requires bunkering, and which may be 

occupying more important wharfing space, and there can dis- 

charge their cargo into the bunkers of the ocean-going vessel. 

The bunker space of the steamer permitting, 250 tons of coal 

per hour can be conveyed from one of these vessels with a total 

crew of only seven men. Moreover, to load or discharge cargo 

is well nigh impossible when an army of coal heavers are con- 

tinually streaming up and down both sides of the steamer, so 

that the advantage of the new system in saving time is apparent. 

These self-propelled coaling vessels have a hold which is 

divided into compartments by means of transverse bulkheads, 

and there is, theoretically, no limit to the size and number of 

these compartments. Hence the total hold capacity of the 

vessels depends entirely on the requirements of the port or 

harbor in which they are to serve. There is no reason why 

the hold capacity of such a vessel should not be as much as 

2,500 tons or even more, and one such vessel has been con- 

structed having a capacity of about 1,100 metric tons. The 

vessel shown in the illustration has a hold capacity of from 

(oo to 700 metric tons and a rate of discharge of 250 tons per 

hour. By means of sliding doors the compartments formed by 

the transverse bulkhead empty themselves one after another 

into the buckets which run in a tunnel along the ship’s keel. 

This endless conveyor or bucket chain is driven by either of 

the two engines which propel the twin screws of the vessel. 
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Before reaching the upward bend which enables the bucket 

chain to pass on to the ladder shown in the, illustration after 

the fashion of an elevator, the conveyor runs over an auto- 

matic weighing machine, which can weigh accurately within 

I percent, even if the vessel lies with a list of 10 degrees either 

fore, aft or athwartship. By means of the self-registering 

arrangement the weight of the coal delivered can be read off 

at any moment. 

Two points with regard to this system of coal conveying 

may be noticed. The first is that the motion is exceedingly 

smooth and gentle, so that the coal during the process of 

manipulation does not suffer in the least, and is therefore not 

broken up into smaller pieces. Moreover, the shape of the 

buckets of the conveyor, which has the appearance of a verte- 

brate belt, has been so designed as to prevent the spilling of 

coal during its transfer from the coaling vessel to the steamer. 
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is even possible to fill the starboard bunkers if the coaling 

vessel is moored at the portside of the steamer (Fig. 3). An 

examination of Figs. 2 and 3 will also show an improvement 

in the method of handling this chute. In the earlier form the 

telescopic chute was manipulated by means of a derrick, while 

the more modern practice is to raise, lower or move the chute 

to right or left by means of a pivoting crane fitted at the top of 

the receiver. These self-propelled coaling vessels have twin 

screws, enabling them to proceed at a fair speed actuated by 

two engines fed by a Scotch boiler. The coaling vessels are 

lighted by electricity, so that bunkering may be proceeded 

with at night. 

Fig. 4 shows one of these coal-carrying bunkering vessels 

engaged in bunkering a steamer while the latter is being re- 

paired in drydock, and is illustrative of the saving of time by 

these modern means. 

FIG. 4.—COALING A VESSEL WHILE IN DRY-DOCK BY MEANS OF SELF-PROPELLED COALING, BARGE. 

Turning now to the elevator portion of the vessel the ladder 

which is fixed at the stem performs the office of a conveyor in 

its ascending motion to the receiver. In the earlier types of 

coaling vessels of this description the ladder was made 

movable, being suspended by cables, as shown in Fig. 1, so that 

it could be raised or lowered according to the height of the 

bunkers to be filled. When the buckets reached the top of the 

ladder they bent over and emptied the coal into the receiver, 

from which the coal traveled through the chute shown in the 

illustration into the steamer’s bunkers without being exposed 

to the open air. As the ladder was movable the receiver in its 

turn had to be made movable also; it was therefore suspended 

in a position abutting on the top of the ladder by means of a 

shaft on which it was pivoted. : 

In subsequent designs the ladder and receiver were made 

fixed, as shown in Fig. 2. A telescopic chute, through which 

the coal reaches the bunkers of the steamer, is attached to the 

receiver by means of a universal joint, so that when the coaling 

barge is moored alongside the various bunkers of a ship can 

be reached with a minimum amount of manipulation. It is 

evident that bunkering may be effected by this means at a 

considerable distance between the coaling- vessel and the 

steamer by the simple means of lengthening the chute, and it 

When the hold of the coaling vessel is filled with coal, she 

moors alongside the steamer which is to be supplied, or if 

lighters happen to lie alongside for purposes of loading or 

discharging cargo she moors alongside the lighters. A fore 

steam winch sets the crane on the receiver in motion, and the 

telescopic discharge chute is forthwith given the desired direc- 

tion and inclination as well as the requisite length, causing the 

chute to reach immediately above or into the bunkering hatch. 

The captain of the coaling vessel having been warned by a 

signal that all is ready, telegraphs the engineer to start the 

engines, and this having been done he orders the tunnelman in 

the same way to admit coal to the conveyor. By means of a 

very simple system of leverage the tunnelman opens one of the 

sliding doors in the sides of the tunnel and allows the coal to 

elide on to the conveyor.’ The floor of the tunnel on which the 

tunnelman moves about is made of planks, placed a little apart, 

so that he is able by the light of the incandescent lamps to 

watch the conveyor moving underneath, and by opening the 

doors to a greater or less extent he is able absolutely to control 

the supply of coal to the conveyor. A clinometer in the tunnel 

enables the man to ascertain whether the vessel preserves an 
even keel athwartships. 

The sliding doors mentioned above are of sufficient size for 
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the largest lumps of coal to pass through, while the levers 

which open these doors are so arranged that a single pressure 

downward will immediately close a sliding door. This is often 

necessary to prevent the conveyor from being overloaded by 

a rush of fine coal following the admission of a big lump. 

The loaded conveyor, before reaching the ladder, passes over 

a weighing machine which adds automatically and with great 

accuracy the quantity of coal being carried over it, and from it 

the quantity of coal delivered to the steamer alongside may at 

any moment be read off. 

Whenever a bunker has been filled up and it becomes neces- 

FIG. 5.—APPARATUS FOR TRANSFERRING COAL FROM BARGES TO VESSEL OR TO RAILWAY CARS ON SHORE. 

sary for the discharge chute to be shifted to another hatch the 

supply of coal to the conveyor is stopped and also the engine 

driving the conveyor. It is remarkable to see during the pro- 

cess of bunkering how easily the coaling vessel and her appa- 

ratus are handled. While actually bunkering only, the fireman 

who regulates the supply of steam, the engineer watching his 

engine and the tunnelman are at work, and the vessel can in 

this way discharge 250 tons of coal an hour until her hold is 

quite empty, the sloping side of the hold causing the coal to 

glide down of its own weight, and no trimming is required. 

Up to now we have dealt with the problem in its simplest 

form, namely, given a coaling vessel of a definite capacity how 

to transfer its contents to a steamer with a minimum amount 

of time, trouble and deterioration of fuel. It is evident, 

however, that with the arrangement described above some loss 

of time must occur in transit of the coal vessel to and from the 

steamer when its contents are exhausted. Should the prob- 

lems of rapid coaling demand that in the case of larger vessels 

additional facilities be given in order to make the coaling pro- 

cess as nearly as possible continuous, the provision of duplicate 

self-propelled vessels would be an expensive matter, and in 

order to deal with this proposition the firm above mentioned 

has developed an auxiliary piece of apparatus on its later ves- 

sels which ‘has the effect of increasing their capacity. This 
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apparatus is a traveling coal transporter, and Fig. 2 shows a 

coaling vessel having a capacity of 1,000 tons of coal, and 

also provided with a traveling coal transporter of the grab 

type, by which the vessel is able while actually engaged in 

bunkering a steamer to assist in replenishing the coal in its 

own hold. 

The apparatus consists of an electric transporter mounted on 

four supports which run along the entire length of the hatch 

coamings, and take the coal from the lighters alongside. The 

telescopic portions of the gear, which may be seen in the 

illustration, can be extended either to port side or starboard in 

HOURLY CAPACITY 500 TONS. 

this way, and form a track for the grab or bucket running to 

a certain distance over the vessel’s side. This grab has a 

capacity of 70 cubic feet, and can easily handle 50 tons of coal 

per hour. This is not, of course, a maximum figure, for such 

a process as installations for the same end of a very much 

larger capacity can be built. It will be seen that the operation 

of this grab does not interfere with the simultaneous replenish- 

ment of the cargo by other means, and which has the advantage 

that, owing to the telescopic arrangement, the transporter can 

be contracted when the apparatus is at rest so completely that 

it presents no obstacle to the proper navigation of the vessel. 

We may now deal with one of the latest types of apparatus 

used in coaling a vessel which has been constructed up to an 

hourly output of 500 tons of coal. This is illustrated in Fig. 

5, and its use is to take coal out of the hold of barges moored 

alongside and to discharge it into the bunkers of the steamers, 

the hold of coaling or other vessels, or to deposit it on to 

railway trucks or on the shore. It is really a combination of a 

bucket elevator and a coaling vessel. As, however, it does not 

have to carry coal but simply to take it out of barges moored 

alongside and discharge into a ship or on shore, it has no hold, 

being erected on a very strong pontoon which easily bears the 

heavy weight of the structure. Although it can be built self 

propelling this type of apparatus has not up to the present been 
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made self-portable. The coal is taken out of the barges by 

means of a hydraulically-operated swinging ladder, seen to the 

left of the illustration, suspended to the end of a movable bear- 

ing arm and fitted with a double row of buckets. This bearing 

arm is lowered until the buckets which have been set in motion 

reach the coal in the barge’s hold and fill themselves. The 

buckets then go up on the pontoon side of the swinging ladder. 

When they reach the bearing arm, which during the operation 

of digging hangs in a nearly horizontal position, their position 

changes from vertical to a horizontal one, so that they empty 

their contents into a channel which has nearly the same cross- 

section as the buckets. In this channel the coal is pushed for- 

ward by the buckets, which move along the bearing arm until 

it reaches the end and passes into a fixed receiver, while the 

empty buckets return to the swinging ladder along the upper 

side of the bearing arm. 

When the coal is in the receiver it has two alternative paths. 

If it is to be discharged into the hold of coaling or other ves- 

sels, into trucks on shore, it passes from the fixed receiver on 

an endless conveyor supported by a movable bearing arm 

(shown projecting over the line of rails on the quay), which 

during the work is kept in a nearly horizontal position. If, 
however, it is required to discharge directly into the bunkers 

of steamers the coal passes to a ladder and telescopic chute 

at the stern of the pontoon, provided with self-registering 

weighing machines in the same way as in the self-propelled 

coal vessels described above. When the apparatus is at rest 

or in tow the first three charge and discharge chutes can be 

hoisted until they do not overhang the pontoon in any direction. 

This allows the elevator to be taken in tow without interfering 

with navigation in crowded harbors. 

As the swinging ladder has occasionally to operate at a con- 

siderable distance outside the pontoon, and therefore the latter 

would list to such an extent that the accurate working of the 

weighing apparatus might be interfered with, an arrangement 

is provided which causes water to be automatically pumped 

into tanks fitted opposite to the swinging ladder as soon as the 

list exceeds a low limit, thus maintaining the equilibrium of the 

whole structure. Moreover, the hull of the elevator is divided 

into a large number of watertight compartments, so that if a 

collision were to take place the danger of sinking would be 

reduced to a minimum. 

The above description, which is illustrative of the work of 

one firm in this specialized direction, is valuable as indicating 

the line along which the problems of coal bunkering can be 

best attacked and overcome. A very large proportion of suc- 

cess in this sphere of industry is only obtained by the actual 

encountering of practical difficulties and the overcoming of 

these obstacles by attention to detail in construction, so that 

an account of actual plant manufactured and in use is of far 

more value than a good deal of theory on the matter. For 

this reason it is hoped that the above notes may be of interest 

to all engineers interested in the problems concerning the 

efficient handling of coal. 

Speed Trials of H. M. S. Gloucester. 

H. M. S. Gloucester is a second-class protected cruiser, 450 

feet long, 4,800 tons displacement, built at the naval construc- 

tion works of William Beardmore & Company, at Dalmuir, 

Clyde. She is fitted with Parsons turbines on four shafts, and 

her boilers are of the Yarrow watertube type, adaptable for 

both coal and oil fuel. The boilers were also constructed by 

Beardmore & Company. Her armament consists of one 6-inch 

gun forward on the forecastle and one aft on the upper deck, 

with ten 4-inch guns for broadside work. 

The official trials were for speed, gun practice, torpedo prac- 

tice and maneuvering. They were effected on the Firth of 

Clyde. 
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The first speed trial was for twelve consecutive hours pro- 

gressively. This trial was subdivided into three periods of 

four hours each for 1,600, 4,400 and 8,800 shaft-horsepower 

each. The speeds attained at these powers were 12.837, 17.549 

and 20.799 knots, respectively. A second trial was of a thirty- 

hour run. It was divided into two periods—one of eight hours 

at 18,000 and one of twenty-hours at 13,500 shaft-horsepower. 

The result in speed was 25.084 and 23.447 knots, respectively. 

Later, after the gun and torpedo trials, there was a full-power 

run of eight hours. On this the mean speed attained was 26.3 

knots, or 1.3 knots in excess of the estimate of 25 knots. The 

contract indicated horsepower was 22,000 and the actual was 

24,150. These results were necessarily regarded as satisfac- 

tory. The maneuvering trials were equally satisfactory. After 

they were completed the ship was taken back to Dalmuir, 

where in the large fitting-out basin she was opened out for 

close inspection before being commissioned. 

NEW BRITISH BATTLESHIP CONQUEROR. 

The British battleship Conqueror, which is being built on 

the Clyde at the Dalmuir Naval Construction Works of 

Messrs. Beardmore of Glasgow, is expected to be ready for 

launching early in 1911. She is a sister ship of the Monarch 

and Thunderer, which are being constructed at the ship- 

building yards of Messrs. Armstrong, Whitworth & Com- 

pany, Newcastle-on-Tyne, and the Thames Ironworks Com- 

pany of London, respectively. The keel of the Conqueror 

was laid in March, toto, and her construction has progressed 

in a very satisfactory manner, but she would have been 

launched two months earlier if the recent lockout of the 

shipyard ironworkers had not taken place. 

She is some 55 feet longer than the Dreadnought; that is to 

say, her length between perpendiculars is 545 feet, as compared 

with the Dreadnought’s length of 490 feet between perpendicu- 

lars. 

The following particulars and principal dimensions of the 

two boats will give some idea of the rapid progress which has 

been made in battleship design in the short time that has 

elapsed since the Dreadnought was built: 

Dreadnought. Conqueror. 
TWerctheB Piety core 490’ 0” 545/ 0” 
iBreadthter se nee eee ne 82’ 0” 88’ 6” 
IDFERRE’ Govoaoqoucodcn00N000 25’ 6” il? BY 
Displacement in tons....... 18,000 22,500 
Shaft horsepower........... 23,000 27,000 
Speed at sea..... 50 21 knots 21 knots 
Mamiebattenysereeit eee oe Ten 12” guns Ten 13.5” guns 
Secondary battery Sixteen 4” guns Sixteen 4.7” guns 

COStys racists ois ticis sices wyomtien ener § £1,250,000 § £1,750,000 
rae. | ees U $6,080,000 L $8,520,000 

Official verification of these dimensions of length and beam, 

etc., is unobtainable on account of the British Admiralty hav- 

ing followed out that system of secrecy which is employed, 

by the Admiralties of other nations. But as our information 

is from a reliable source, the particulars may be accepted as 

sufficiently accurate. 

The outward appearance of the Conqueror will greatly re- 

semble that of the Dreadnought, with two smoke stacks and 

one tripod mast. The mast will carry the fire control station, 

also the receiving wires in connection with the wireless tele- 

graph system, and it will be placed about midships. With 

this tripod arrangement there will be no wire-stay ropes to 

the mast, so that a clear deck for action will be obtained. 

Like the Dreadnought, the Conqueror is of the one-caliber, all- 

big-gun type. 

Many improvements have been made in the internal ar- 

rangements of the battleship, and one of the most notable 

of these is the placing of the officers’ rooms in the forward 

part of the ship, while the crew’s quarters are situated at 
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the stern. The old system of fitting sheep pens and hen runs 

on the weather deck has been abandoned, and the more 

modern cold storage room will be provided and fitted with 

the necessary refrigerating machinery to enable the ship to 

carry frozen meats. The ship will have stockless anchors, 

each weighing about 8 tons, and they will be stowed in the 

hawse pipes. 

The machinery installation of the Conqueror will consist of 

steam turbines and watertube boilers, together with the usual 

auxiliary machinery, electric lighting machinery, steam heat- 

ing and evaporating plants, deck machinery and steam cap- 

stans for maneuvering. 

The turbine machinery is of the Parsons type and consists 

of ten turbine units on four shafts. On each outboard shaft 

there will be one high-pressure ahead turbine, and one astern 

turbine, and on the port inboard shaft there will be one low- 

pressure ahead and astern turbine, and one high-pressure 

cruising turbine, while on the inboard starboard shaft there 

will be one intermediate-pressure cruising turbine and one 

low-pressure ahead and astern turbine. As is usual in the 

latest four-shaft turbine arrangement, all of the turbines are 

designed to turn outboard when driving the ship ahead. 

The shaft horsepower will be 27,000, and the speed of the 

ship at sea will be 21 knots. 

The engine room has a central fore-and-aft bulkhead, divid- 

ing the engine power into two completely independent sec- 

tions, each with complete sets of auxiliary machinery con- 

e— 
12 Inch Guns 

C= Dreadnought 

___ 18.5 Inch Guns _ 
oe 7) 
es Conqueror 

COMPARISON OF DREADNOUGHT AND CONQUEROR. 

sisting of condensers, air pumps, centrifugal circulating 

pumps, evaporators, distillers, fire and bilge pumps, etc. 

The eighteen watertube boilers will be arranged in three 

independent watertight compartments, and the uptakes from 

all the boilers will be connected up to two large oval funnels. 

The steam pressure at the boilers will be about 200 pounds, 

and 175 pounds at the throttle valve of the high-pressure tur- 

bines. The boilers are designed for coal or oil fuel, and the 

fuel capacity will give the vessel an exceptionally wide range 

of action. The coal capacity is 2,700 tons, and the oil fuel 

I,ooo tons. 

The Conqueror is provided with five barbettes, and each 

barbette will be fitted with two 13.5-inch guns. All the bar- 

bettes are on the center Jine of the ship. This arrangement of 

guns is a departure from that adopted on the Dreadnought, 

but is somewhat similar to the latest American practice. Our 

sketch shows the approximate positions of the guns in both 

ships. In the American designs the middle barbette is usually 

placed at such a height that the guns in it can be fired over 

the guns in the two after barbettes, and the inner of the bar- 

bettes forward and aft are at a higher level than the outer 

barbettes. But in the Conqueror the middle barbette is, like 

the two forward of it, on the forecastle deck. The two after 

barbettes are on the upper deck. In the Dreadnought there 

are five barbettes, each having two 12-inch guns. The for- 

ward barbette is placed on the forecastle deck and the others 

are all on the upper deck. With this arrangement, only eight 

guns can be fired on either broadside on the Dreadnought, but 

on the Conqueror all of the ten guns will be available for use 

on either broadside, and four will be able to fire straight 

ahead or straight astern, the second and fourth barbettes be- 

ing higher than the first and fifth. This disposition of guns 

seems to be a better one than the American, for the greater 

astern fire of the American ship does not fully compensate 

for the placing of the weight of the two central guns so 
high up. ° 

The secondary armament of the Conqueror will consist of 

sixteen 4.7-inch quick-firing guns, but the positions of these 

guns can at present only be conjectured. 

The armor protection is the element of a battleship’s de- 

sign of which, perhaps, least is known. This is chiefly because 

the extent and the thickness of the belt is not perceptible to 

the eye. However, it is accepted that in the Conqueror and 

her sister ships the belt armor is about 4oo feet long amid- 

ships, and that the protective deck, which is 1 inch in thick- 

ness inside this armor, is 3 inches thick at the extremities 

forward and aft. Where the belt ends, armored bulkheads 

are fitted to complete the citadel. On. the ship’s sides the 

armor extends upwards for 20 feet from about 4 feet below 

the waterline, and the thicknesses range from 8 inches for 

the highest strake to 12 inches for the lowest. There is 

nothing unusual in this thickness, and the disposition is similar 

to the latest warship practice. 
To protect the ship from torpedo attack below water, she 

will be fitted with the latest type of torpedo defense nets all 

fore and aft. These metallic nets will extend from about 3 

feet above the waterline to well below the vessel’s keel. When 

not in use the nets will be stowed on the ship’s deck all along 

the sides. : : 
The ship has twin rudders of the battle-axe type. They are 

hung from the stern structure and are unsupported outside of 

the hull. This double-rudder system will give the ship a 

greater turning power than could be obtained with the usual 

single rudder. On each of the four propeller shafts there is 

one three-bladed solid bronze propeller. The two outer pro- 

pellers are situated some distance forward of the inner ones. 

To reduce the rolling of the ship at sea, very deep bilge keels 

are provided. 

Steel Tug Auburn. 

The. Staten Island Shipbuilding Company, Port Richmond, 

N. Y., has recently completed the steel tugboat Auburn for 

the Lehigh Valley Railroad Company. The vessel is 108 feet 

long, 36% feet beam, and 14 feet draft. Her deck, deck-house 

and pilot-house are of steel. 

The vessel is propelled by a fore-and-aft compound engine, 

with cylinders 20 to 42 inches in diameter by 28 inches stroke 

of piston, and develops 900 indicated horsepower. One steel 

boiler (the largest in any New York tug with the exception 

of the Mary F. Scully), 16%4 feet in diameter, and containing 

four Morison corrugated furnaces, built by the Continental 

Iron Works, of Brooklyn, N. Y., furnishes steam at 150 

pounds pressure. The boiler is covered with Keasby’s mag- 

nesia sectional covering. The auxiliary machinery includes a 

fire pump that will throw 1,000 gallons per minute. A Bates 

steam steerer makes easy work for the captain, and a Yale & 

Towne differential chain pulley block in the engine-room 

enables the engineer to remove the cylinder heads quickly and 

without much effort on his part. There is a Kahnweiler 

metallic lifeboat, and in the pilot-house is a “Rescue” patent 

fire extinguisher, furnished by the S. F. Hayward Company, 

of 39 Park Place, New York. This craft has 150 electric lights, 

which are fed by a continuous-current electric generator, fur- 

nished by the General Electric Company, of Schenectady, 

N. Y., and she is the 530th vessel built by the Staten Island 

Shipbuilding Company. She represents an outlay of about 

$75,000 (£15,400) —Marine Journal. 
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TORPEDO BOAT DESTROYERS PERKINS AND 
SERRETT. 

The Perkins and Sterrett are two of the ten torpedo boat 

destroyers, authorized by an act of Congress, May, 1908, which 

have recently completed their official contract trials. The 

contract for these vessels was awarded to the Fore River 

Shipbuilding Company, of Quincy, Mass., in October, 1908. 

The contract time was, respectively, twenty-three and twenty- 

four months, and the price for each was $610,000 (£125,400), 

which is exclusive of equipment and certain other articles fur- 

nished by the government. 

The principal hull dimensions and other data are given 

below: 

Mate 5 550606060c000000000000000000000000 sjeeee, Mild’ steel: 
Length between perpendiculars.......... ... 289 ft. 0 ins 
Lameaan Oar EUG doc00000000000000 293 ft. 10% ins. 
Beam extreme over r, guards: 27 ft. O ins. 
Beam on L. W .L....- 26 ft. OY ins. 
Mean draft ........ 8ft. 4 ins. 
Displacement ....... a00d 743.5 tons. 
Block coefficient of fineness.........-..-+.--eeeeeeees 414 
Capacity of oil fuel tanks............ Soobpeceaobodda 242 tons. 
Capacity of reserve feed tanks...............-.----- 14.6 tons. 
ANCKENL LOANS oa00000000000000000000000 50600000 12,000 
Smeal o000000000000000000000000000000000000000000 2914 knots. 

Armament: Five 3-inch, 50-caliber semi-automatic guns; 

three 5-meter by 45-centimeter deck torpedo tubes; three 

3-inch guns, all of which are furnished by the government. 

PROPELLING MACHINERY. 

The propelling machinery consists of two 72-inch, 14-stage 

Curtis marine turbines, operating two shafts, each with one 

propeller. The backing turbines are contained within the 

same casings as the ahead turbines and form the after part of 
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long, and are fitted in the tube sheets with packed glands. The 

combined cooling surface of the two condensers is 9,546 square 

feet. The cooling water enters at the bottom and leaves at the 

top of the condenser. There are installed neither dry vacuum 

pumps nor augmenters. Two independent engine-driven circu- 

lating pumps are placed, one on each side of the ship, imme- 

diately forward of each condenser. There are also placed in 

the engine room two evaporators and one distiller, a feed 

heater, two 6-kilowatt turbine-driven dynamo sets, two lubri- 

cating oil pumps with oil cooler and oil cooler circulating 

pump, fire and bilge pumps, feed tank and an auxiliary con- 

denser. 

BOILERS. 

There are four Yarrow express type watertube boilers, 

placed in two watertight compartments, with one fire-room be- 

tween each two boilers. The boilers are made for burning oil 

only, and contain each one furnace without grate. They are 

designed for a working pressure of 265 pounds, and have no 

superheaters. The tube-heating surface is 4,500 square feet 

in each boiler, the two inner tube rows (near the furnace) 

being 1% inches diameter, while all others are 1 inch diameter. 

The oil-fuel tanks are located forward of the forward 

boiler room, and the oil-settling tanks abreast of the boilers. 

The oil burners are of the Koerting patent type, and consist 

of seven oil sprayers, the oil being sprayed by mechanical 

atomization without the use of either steam or compressed air. 

The air required for combustion is supplied to each boiler 

room by two turbine-driven forced draft blowers. The oil- 

burning arrangement, with respect to pumps and heaters, is in 

its essential details similar to that described in a general way 

in an article—‘Modern Torpedo Boat Destroyers’”—which ap- 

al eis TURBINE |} 

8, I 

CONDENSER 

GENERAL ARRANGEMENT OF ENGINE ROOM ON DESTROYERS PERKINS AND STERRETT. 

each turbine. The main exhaust nozzle is located on each tur- 

bine casing, in such a manner as to conduct the exhaust steam 

from both backing and ahead turbines to the condenser placed 

on the outboard side of each turbine. When going ahead the 

turbines turn outboard, the starboard propeller being right- 

hand and the port propeller left-hand. The turbines, together 

with all the engine-room auxiliaries, are placed in one com- 

partment aft of the boilers. The turbine-operating valves are 

placed on the forward engine-room bulkhead, and consist of 

throttle valves connecting respectively the ahead and backing 

steam chests by lines of steam piping to the main steam lines 

situated on each side of the ship. 

There are two main twin, single-acting air pumps placed aft, 

one on each side and near the center line of the ship. Two 

simplex double-acting feed pumps are also located aft in the 

engine room on starboard side. 

The condensers are box-shaped, with semi-cylindrical top 

and bottom. The tubes are 5% inch diameter by 14 feet 2 inches 

peared in the August number (1910) of INTERNATIONAL 

MARINE ENGINEERING. 

There are three smoke pipes, of which the middle pipe 

serves the two middle boilers, and is fitted with a division 

plate. 

Besides the fuel-oil supply and service pumps in the fire- 

room an auxiliary boiler feed pump is installed in each’ fire- 

room. 

PROPELLERS AND SHAFTING. 
The propellers are cast solid, and are made of Monel metal. 

They have each three blades, machined to give a true pitch 

of 6 feet 3% inches, with a diameter of 6 feet 634 inches, the 

projected area of the three blades being 18.21 square feet. 

The line shafting is made of Class A steel forgings, 8% 

inches diameter with 4-inch hole. The rotor shafts are made 

hollow in one piece. 

TRIAL DATA. 

The standardization trials of both of these destroyers were 
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made on a course off Rockland, Me., for the Perkins on 

Sept. 27, and for the Sterrett Nov. 1, 1910. The official speed 

trials of the Sterrett were undertaken on Nov. 2, 3 and 6, over 

a course off the New England coast, and the data appended 

below are for this ship only. 

4-hour full-speed trial: 
Average pressure at boilers, gage.................--- 263 pounds 
Average pressure at engine room, gage............... 250 = 
Average pressure at auxiliary exhaust, gage.......... IBY 
Nozzlesfopenseach)turbinemereeeeierecie ieee Oe 
Average pressure at turbine steam chest, gage........ 2285) 
Average pressure at first ahead stage of turbine, gage. STier tes 
INEST. 6.0000 000000000000 000090 00CH00000000 27.25 ins. 
Average pressure in fire room, inches of water....... 3.28 
Average revolutions per minute, forced-draft blowers.. 1,537 
Average pressure in lubricating- Oil HDAGMococcoccav0 15 pounds 
Average double strokes, main air pumps.............. 33 
Average revolutions per minute, circulating pumps.... 180 
Average temperature injection, degrees F............. 50 
Average temperature discharge, degrees F............ 89 
Motalishaftwhorsepowereeee ree etree ine 12,789 
Pounds of water per hour per horsepower, all purposes. 14.85 
Nautical miles run per ton of fuel oil............... 3.733 
Pounds of fuel oil per shaft horsepower per hour..... 1.425 
Pounds of water evaporated per pound of fuel oil 

DET. VMOU ent ere rotate lens toe lere toi 10.427 
DrattaemeanwOnmitrial meee ieeie niente 8 ft. 5 9/16 ins. 
Corresponding displacement ....................-.- 754 tons. 
Speedipershoureecmyercieiicniere eee 30.368 knots. 
Average revolutions per minute of turbines.......... 631 
Silin OF MRNAS occoscccco000b000G0 G000bb000da0000 22.6 percent. 

12-hour, 25-knot speed trial: ; 
Average pressure at boilers, gage:.................. 263 pounds. 
Average pressure at engine room, gage.............. 252 
Average pressure at auxiliary exhaust, LEX GoogoEsa7 Io} 
INozzlespopensinueachaturbinesreerneenene circle 7 
Average pressure at turbine steam chest, gage........ 24'S ie 
Average pressure at first ahead stage of turbine, gage. 40.5 “ 
LSTEEO SAGER o.0060000000000060000000000000000000 28.76 inches. 
Average pressure in fire room! inchesmwatelermcieereeete 1.82 
Average revolutions per minute, forced-draft blowers.. 1,514 
Average pressure jn lubricating-oil system ........... 13.8 pounds. 
Average double strokes, main air pumps.............. 30 
Average revolutions per minute, circulating pumps.... 112 
Average temperature injection, degrees F............ 50 
Average temperature discharge, degrees F........... 80 
shotaleshattehorsepOWwelaeeneroeeen rr errininc 6,765 
Pounds of water per hour per horsepower, all purposes. 15.54 
Nautical miles run per ton of fuel oil................ 6.328 
Pounds of fuel oil per shaft horsepower per hour...... 1.319 
Pounds of water evaporated per pound of fuel oil per 

OUrimepsiovaisreta ae ae ae eieee aia ole aie ee oe 11.778 
Draft¥meanonutrialeeeraeer cicero 8 ft. 534 ins. 
GCorrespondingxdisplacementieeee eee LEE CLLeE Een 756.5 tons. 
Speed jperthourivcee nies pie cer ian meee eee 25.21 knots. 
Average revolutions per minute of turbines........ soo he) 
Numbersotmborlersmuscdeer cherie ero rtnee irri 4 
Slipvotspropellersetninnsnr cee tee eta ere bintoeenre 17.13 percent. 

12-hour, 16-knot speed trial: 
Average pressure at boilers, gage...............-.-2- 264.5 pounds. 
Average pressure at engine room. gage............... 952.5 
Average pressure at auxiliary exhaust, gage.......... AG 
INozzleswopensinweachaturbines eee ene eer innnn 2 
Average pressiire at turbine steam chest, gage......... 193 pounds. 
Average pressure at first ahead stage, gage........... (hale 
Averagesvacutimuninc ninco oe eee eerne 28 inches. 
Average pressure in fire room, in chesmwateleneeeeneeer 1.41 
Average revolutions per minute, forced-draft blowers.. 1,222 
Average pressure in lubricating system............... 
Average double strokes, main air pumps............. 
Average revolutions per minute, circulating pumps.... = 

14.5 pounds. 
34 

Average temperature, injection, degrees F............ 50 
Average temperature, discharge, degrees Ri ae ee 66 
shotal¥shaftehorsepowenmeeeenieeiceee eerie 1,596 
Pounds of water per hour per NOrSEpOmeD all purposes. 20.9 
Nautical miles run per ton of fuel oil................ 12.9 
Pounds of fuel oil per shaft horsepower per hour..... 1.77 pounds 
Pounds of water evaporated per pound of fuel oi! per 

LVittgueraodo Gad ad oC Onn OdaaO Und Sonne s oaas Wak sh 
Wraft\imean onl atriale eee eee oe eeL eer EeEe 8 ft. 6% ins 
Corresponding displacement eyyscndas ae oon 765 tons 
Speed perhournmpicc cnet en cae ah Galen eee 16.26 knots. 
ENGELS revolutions per minute of turbines........... 298 

12.22 percent. 

The Bureau of Navigation reports 50 sail and steam vessels 

of 7,341 gross tons were built in the United States and officially 

numbered during the month of December, 1910. Three steel 

steamers, aggregating 671 gross tons, were built on the At- 

lantic and Gulf coasts, and three steel steamers, aggregating 

3,574 gross tons, were built on the Great Lakes. There was 

also one steel steamer of 2,183 gross tons built on the Pacific 

Coast. 

For the six months ending Dec. 31, 1910, the Bureau of 

Navigation reports 589 sail and steam vessels of 137,568 gross 

tons were built and officially numbered. This, as compared 

with 562 vessels, aggregating 82,425 gross tons, which were 

built during the corresponding period of 1909, shows an in- 

crease of 4.8 percent in number and 67 percent in tonnage. 

THE MARINE STEAM ENGINE INDICATOR—XVIII * 

BY LIEUT, CHARLES S. ROOT, U. S. R. C, S. 

The value of p v may be determined by taking co-ordinate 

measurements at any point on the curve and the curve traced 

by solving the equations for p only or for v only. But a lit- 

tle thought will show that the curve can be more accurately 

laid down when we solve for that dimension, which will be 

as near at right angles to the curve as possible. For instance, 

the curve of Fig. tor (see January issue) will be more ac- 

curately determined for the point v = 2 and p = 50° when we 

solve for v instead of p, because the curve is quite steep at 

this point, and a small error in p would cause a large hori- 

zontal displacement of the curve from its true position. 

A simple rule for solving for p only is as follows: Multiply 

the absolute pressure at the point of cut-off by the fraction 

made by writing the number of inches of the stroke completed 

at CUT-OFF as a numerator over the number of inches of stroke 

completed at that point as a denominator. For example, sup- 

pose that we have an engine of 32 inches stroke, cutting of at 

FIG, 102. 

16 inches, the initial pressure being 100 pounds. The pressure 

at cut-off will be 100 X 16/16 = 100; at 20 inches, 100 & 16/20 

= 80; at 24 inches, 100 & 16/24 = 66.6; at 28 inches, 100 X 

16/28 = 57.1, and at 32 inches, 100 X 16/32 = 

The curve may be laid out geometrically in a number of 

ways, but only one method will be noticed here as being of 

general use in indicator work. Let C (Fig. 102) represent any 

point on the hyperbolic curve. Draw C D parallel to O X. 

From O draw O B, cutting C D at any desired distance from C. 

Draw B C “square” with C D, producing it to cut O B in B. 

Complete the rectangle, as shown by the broken lines A B and 

A D. The curve will pass through A and C. By drawing a 

sufficient number of these rectangles the whole curve may be 

laid out from a single point. Great care must be taken to 

locate O accurately. 

Heat and work are mutually convertible. One heat unit 

being equal to 777.5 foot-pounds.” If we had an ideal engine 

so constructed that no heat could enter or leave the working gas 

through the cylinder walls or piston, or through any of their 

attachments, we should find that the temperature of the gas 

would fall in spite of the non-conductivity of the cylinder. 

The gas in expanding and driving the piston ahead of it would 

convert a certain part of its heat into mechanical work, and 

in the ideal engine the loss of heat would be the exact equiva- 

lent of the work done at the cross-head. This would cause a 

continual decrease in the gas temperature as the piston ad- 

vanced, and as all gases contract in cooling it is readily seen 

that an expansion curve made under these conditions would 

fall below the hyperbola or constant temperature curve. This 

type of curve is known as an adiabatic, or curve of no trans- 

mission of heat, and derives its name from two Greek words 

* Copyright, 1911, by Chas. S. Root. 
1 See September, 1910, issue, page 379. d : 
®* The mechanical equivalent of heat according to Marks and Davis. 
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signifying “not passing through.” The equation of this curve 

is p v’” = constant. It cannot be traced by computation 

without the aid of logarithms, and its geometrical construction 

is too tedious to be of general use. 

When steam is formed in a vessel in contact with water, it 

has a certain definite pressure and temperature’ and is said to 
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ing to the pressure at which the specific volume was taken. 

For example, I cubic foot of steam at 100 pounds pressure 

weighs .2258 pound’. The specific volume at 50 pounds abso- 

lute pressure is 8.51, and the actual volume of I cubic foot at 

100 pounds expanded to a pressure of 50 pounds is .2258 « 

Sie OZ ECubicmieet This locates a point on the curve at 

FIG. 103. 

be saturated. lf, at the same time, it holds no liquid in sus- 

pension in the form of spray it is said to be dry and saturated. 

Curve No. 2 (Fig. tor) shows the relation between volume and 

pressure for dry and saturated steam. This curve is readily 

traced from any steam table by taking the weight of steam 

involved and multiplying this weight by the specific volume* at 

the different pressures. The product is the volume correspond- 

® See page 380, September, 1910, issue, Fig. 94. 
4 Cubic feet per pound. 

v = 1.92, p =50. A curve may also be computed with close 

approximation to the above by means of the equation p v°” 

= constant, and its actual computation will be taken up 

when we come to consider the use of logarithms. This curve 

could be reproduced on an indicator diagram if dry-saturated 

steam were admitted to a jacketed cylinder if just enough heat 

could be added to keep it dry and no more. 

Superheated steam is steam whose temperature is greater 

> Tables of Marks and Davis. 
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than that of saturated steam of the same pressure. Curve 

No. 4 (Hig. 101) represents adibatic expansion of super- 

heated steam where the superheated condition continues to 

the end of the stroke. The equation of this curve is p v *°>= 

constant. To attain such a result a high degree of initial 

superheat would be necessary. Curve No. 5 is the adiabatic 
for dry air. 

With 100 pounds absolute pressure and ten expansions, the 

mean pressures for the various curves shown in Fig. 101 would 

be as follows: 

ligguaxesell, (2) DO = GOMSHHNG s00000000500000000000C 33 pounds 

SEMI, ) GP SS GORGE s.00006000 000000006 31.4 pounds 

Adiabatic, dry steam, p v°” = constant........ 30.3 pounds 

Adiabatic, superheated steam, p v*° = constant, 26.6 pounds. 

Agheiase, hay ake, /) GB? = GOPGTH bo 00000000000 24.5 pounds 

From the above table it will be noted that the superheated 

steam diagram shows the lowest mean pressure of any of the 

steam diagrams, and any reader who has served on a vessel 

fitted with a superheater will at once recognize the phenom- 

enon. It is a matter of common observation that an engine 

working with saturated steam will slow down immediately 

the steam is passed through the superheater, even though the 

pressure at the throttle remains the same. If it is desired to 

maintain the same speed as before, it is necessary to run the 

links out for a later cut-off. This is in accordance with the 

fact that superheated steam will give out less work per unit 

of volume than saturated steam’ if the latter is kept dry to 

the end of the stroke, all of which is in agreement with the 

diagram. 

When steam first enters a cylinder at the beginning of the 

stroke it strikes surfaces which have just been exposed to the 

temperature of the exhaust and a portion of it is immediately 

condensed, its place being immediately taken by fresh steam 

from the valve chest. This is termed initial condensation, and 

if the ports and passages are ample no pressure drop will be 

indicated on the diagram. After cut-off takes place condensa- 

tion will continue until the temperatures equalize, and this will 

show on the diagram by the expansion line being somewhat 

lower than the theoretical curve. As expansion continues, the 

temperature of the steam will drop below that of the metal 

parts of the cylinder and piston, and some of the water of the 

initial condensation will re-evaporate. This additional steam 

will add to the pressure and raise the expansion line above 

its computed position. If the steam is superheated on enter- 

ing, or if the cylinder walls are kept above the initial steam 

temperature by some means external to the cylinder, the cyl- 

inder condensation will be eliminated in whole or in part, and 

the curve drawn by the indicator will closely approach the 

pv'"”* or the p v°” curve. 
The expansion curve is very liable to be altered in form by 

leakage into or from the cylinder. Fig. 102 shows a diagram 

taken by the writer from an old, single-cylinder marine en- 

gine, whose valves and piston were known to be leaky. But a 

glance at the diagram will show that the expansion line coin- 

cides almost exactly with the isothermal curve, which is also 

drawn on the card. Here various bad conditions have pro- 

duced a good expansion line. If the valves only had leaked, 

the expansion line would have been higher than shown; while, 

if the leakage had been entirely at the piston packing, the line 

would have been considerably lower. 

Owing to the many factors which affect the expansion line 

it is not well to attempt to judge of the tightness of pistons 

and valves by its position on the diagram. This is better 

determined in small engines by shoring the cross-head and 

testing under steam, and in large engines by running water on 

top of the piston and into the ports when the cylinders are 

open and noting the rate of leakage. 

® For any given wnit of weight superheated steam contains more heat 
and will give out more work. 
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The various theoretical curves are of value as a basis for 

comparison, but unless the diagrams form a part of a very 

precise and elaborate test, the work of laying down any but 

the isothermal curve (p v = c) is not justified. 

Relative to the equation for the adiabatic curve (p v°” 
constant), Prof. C. H. Peabody says,’ “There does not appear 

to be any good reason for using an exponential equation in 

this connection, and the action of a lagged steam-engine cyl- 

inder is far from being adiabatic. * * * For general pur- 

poses the hyperbola is the best curve for comparison with the 

expansion curve of an indicator card.” 

For the purpose of quick and easy comparison, if much of 

such work is to be done, it is convenient to have drawn and 

ready to hand a number of hyperbolic curves, as shown in 

Fig. 103. These should be carefully laid out on paper and 

afterwards inked in on tracing cloth. 

The axis of 4 or base should be Io inches long and the axis 

of y about 13 inches; only that part of the hyperbolas above the 

diagonal O A need be computed, as the other half is a dupli- 

cate for the lower Io inches of the upper side. The diagram 

should be made of the size indicated, so that it will be of 

use when working with large combined diagrams as well as 

with small cards. To use the tracing, the clearance line and 

line of zero pressure must be carefully drawn on the card. 

The tracing may then be placed over the indicator card, so that 

o x and o y will coincide with the reference lines drawn on 

the card. The actual expansion line will show through and 

may be easily compared with the hyperbolic curve. 

(To. be «continued.) : 

Gas Power for Marine Propulsion.* 

The future of gas power for marine propulsion looms big 

on the horizon. Much has been written of the producer-gas 

system, but it must be confessed that the oil-burning engine is 

more attractive from the standpoint of convenience and com- 

pactness. The advantage of storing oil in the ship’s double 

bottom is great from a standpoint of cargo capacity. Euro- 

pean countries have been active in this development: Russia 

with its tank ships, France with its submarines and the coast 

countries with their fishing fleets. Successful producer-gas 

equipments are to be found on some of the inland waterways 

of Europe, where coal is the cheaper fuel, and a boat is being 

equipped here for service in New York harbor. 

Recently the announcement has come of the adoption of oil 

engines for the 8,o00-ton, 12.5-knot freight boats now being 

built by the Hamburg-American Line. These will be equipped 

with two 1,500-horsepower Diesel engines built by the Augs- 

burg and Nurnberg works, and if the experiment is successful 

passenger vessels will be constructed. One American builder, 

at least, has taken up the Diesel engine for marine work. 

The annual Motor Boat Show for to11, held under the aus- _ 

pices of the National Association of Engine and Boat Manu- 

facturers, will open Tuesday, Feb. 21, at noon, and close Satur- 

flay, March 4, at 11 P. M. The Show will be held ‘at the 

Madison Square Garden, New York City, and will be open 

daily from 9 A. M. to 11 P. M.,, excepting Sunday. 

Advice has been received from Rio de Janeiro that all the 

ten torpedo boat destroyers built for the Brazilian government 

by Messrs. Yarrow have now arrived there without the 

slightest mishap, either as regards the vessels or their ma- 

chinery. The Paranda, the last of these vessels, reached Rio 

on the 18th of December. 

7 Thermodynamics of the steam engine and other heat engines. 
* From an address on gas power development, by James Rowland Bib~ 

bins, before the American Society of Mechanical Engineers, December, 
1910, 
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THE ECONOMICAL WORKING OF RECIPROCATING 
MARINE ENGINES AND THEIR AUXILIARIES.* 

BY D. B. MORISON. 

Never in the history of steamship owning has competition 

rendered it so difficult to earn an adequate return on invested 

capital as during the past few years, and as coal consumption 

is an important factor in the economics of a steamship, the 

present would seem to be a particularly opportune time for 

reviewing the systems on which main engines and _ their 

auxiliaries are worked, in order to elucidate by proposition 

and discussion the methods that favorably affect commercial 

results. 

It is also appropriate that this question should be dealt with 

by an institution such as ours, for the reason that the mem- 

bership includes not only engineers of acknowledged repute as 

designers and constructors, but also engineers who superin- 

tend the working of the machinery of large fleets, and whose 

opinions are based on prolonged practical experience. 

Freedom from breakdown and minimum cost of upkeep are 

so imperative for successful ship management that marine 

engineers often hesitate to depart from standardized methods, 

but if this tendency be carried to. excess, in these keenly 

competitive times, there is a danger that the traditions of 

apparently successful practice may be insidiously responsible 

for perpetuating systems of working which are technically 

unsound and commercially wasteful. 

Considerable attention is now being given to the influence of 

vacuum on the steam economy of triple and quadruple marine 

engines, and as there appears to be diversity of opinion on the 

subject among marine engineers, it is well worth investigation. 

The usual and traditional practice is to carry a low vacuum 

in the condenser, because it produces a high temperature of air 

pump discharge water, this practice being associated with the 

assumption that any vacuum above, say, 25 inches in the con- 

denser is a source of waste in the steam economy of the en- 

gines, while a few inches less make no material difference, 

because the feed water becomes so much hotter. 

In considering this question it must be remembered that 

from 15 to 20 percent more steam is generated in the boilers 

of a steamship than is supplied to the main engines, this 

amount being used in the various steam auxiliaries. If an 

auxiliary high-pressure engine, such as a fan engine or a steer- 

ing engine, exhausts into a condenser, about 80 percent of 

the heat in the steam supplied to the engine is lost in the 

condenser, and if the engine exhausts into low-pressure re- 

ceiver of the main engines, this percentage loss is approxi- 

mately the same. In the latter case, however, the compound 

principle is introduced and the power developed by the steam 

ought to be obtained with more economy, but as considerable 

water is discharged into the receiver with the exhaust steam, 

and is often allowed to pass through the engine without being 

trapped, it is very questionable indeed whether much actual 

steam economy results from the arrangement. This is of 

very minor importance, however, compared with the fact that, 

if the heat in the exhaust steam from the auxiliaries can be ab- 

sorbed by the feed water, the 80 percent, instead of being 

wholly wasted in the condenser, is wholly utilized by being 

returned to the boiler. 

I need not deal at length with the quantity of steam used 

by the auxiliaries on shipboard, in view of the excellent paper 

on that subject recently read before the Institution of En- 

gineers and Shipbuilders in Scotland by Mr. C. F. A. Fyfe, of 

Liverpool, but for purposes of illustration the following es- 

timates may be taken as approximating the quantities used 

* Paper read before the North-East Coast Institution of Engineers and 
Shipbuilders, Newcastle- -upon-Tyne, November, 1910. Appendices to the 
paper will be published in the March issue. 
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under average conditions at sea in a semi-passenger steamer 

of 5,000 indicated horsepower and a cargo steamer of 1,500 

indicated horsepower. 

TABLE I.—SEMI-PASSENGER STEAMER, 5,000 I. H. P. 

Estimated steam consumption, 14 Ibs. per I. H. P. per hour = 70,000 Ibs. per hour. 
Pressure maintained in exhaust steam receiver = 2 lbs. per square inch. 

Heat Units AVAILABLE IN THE ExHAuST STEAM AND WATER DRAINAGE FROM 
AUXILIARIES. 

Pounds Tem- 
AUXILIARIES. Per | pera- 13}, 4D; We 

Hour. | ture 

Teeapaien steam at 6 tons per 1,000 I. H. P. 
per 24 hours... , 2,800 218 3,304,000 

Water drainage from evaporator “coils. 3,360 259 870,240 
Water drainage from I. P. casing discharged 

by water trap, estimated at 3 sper eeay at et 
Ibs. pressure. . Erie | 2,100 298 625,800 

Steering engine exhaust. . pene | 1,000 218 | 1,180,000 
Independent feed pump exhaust... aanesl| 950 218 1,121,000 
Independent GHENT ea exhaust. 1.800 218 | 2,124,000 
Fan engine exhaust. i RAN 1,300 218 1,534,000 
Electric light engine ei isths eee 800 218 944,000 

14,110 11,703,040 

Vacuum in condenser. . 28.25 ins. 
Temperature of feed water discharged by air pump. 87 degrees 

BEFORE MIXING. 
B. T. U. in feed water = 70,000 X 87................ = _ 6,090,000 
B. T. U. in auxiliary exhausts and drains. = 11,703,040 

Total bBMTey Ue ess ctaneelse lot ae als cata eee ae Seine Marna nace = OLR793I040 

A¥rTER MrxInc. 
17,793,040 

211 degrees Temperature of feed water........-........ = 
(70.000 + 14,110) 

TABLE II.—CARGO STEAMER, 1,500 I. H. P. 

Estimated steam consumption, 14 lbs. per I. H. P. peu hour = an 000 Ibs. per hour 
Pressure maintained in exhaust steam receiver... .. -- = 2 Ibs. per square in. 

Heat Units AVAILABLE IN THE EXHAUST Saas AND Swaees DRAINAGE FROM 
AUXILIARIES. 

Pounds Tem- 
AUXILIARIES. Per pera- 13, 48 WO 

Hour. ture 

Evaporator steam at 7 tons per 1,000 I. H. P. 
ae 24 hours... : : 980 218 1,156,400 

Water drainage from evaporator coils... AOA 1,176 259 304,584 
Water drainage from I. P. casing discharged 

by water trap, SEENO at 3 Seren at 50 
Ibs. pressure. . 630 298 187,740 

Steering engine exhaust. . 380 218 448,400 
Electric light engine exhaust. . 300 218 354,000 

3,466 2,451,124 

Vacuum in condenser. . 28.25 ins 
Temperature of feed water discharged bya air r pump. se 87 degrees 

BEFORE Mane. 
B. T. U. in feed water = 21,000 X 87.. ; aaa = 1,827,000 
B. T. U. in auxiliary exhausts and drains .. = 2,451,124 

ORAL Bs TE eeao eo doae oo peu aooudeed noe care Doo Das cot mene oy A kely P§ 

AFTER MIxINc. 
4,278,124 

175 degrees Temperature of feed water.............. 
(21,000 + 3,466) 

The highest temperature water the ordinary single acting 

marine ram feed pumps will draw with the usual small head is 

170 degrees. But if the head is increased as by an elevated 

direct contact heater, an independent float controlled feed 

pump will deal with the water at as high temperature as ex- 

haust steam at a pressure slightly above atmospheric can heat 

it, so that in both the above examples it is possible to raise 

the entire feed water to a temperature exceeding the pumping 

limit by condensing among it exhaust steam from the aux- 

iliaries, and this can be accomplished in association with a high 

vacuum in the condenser. 

The all-important question, therefore, is, what is the influence 

of high vacuum on the steam consumption of triple and quad- 

ruple marine engines? I have very carefully examined data 

published by the leading authorities on this subject, and there is 

complete agreement that in a triple and quadruple engine hay- 

ing suitably designed and proportioned low pressure cylinder 

ports and exhaust passages the power of the engine increases 
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and the consumption of steam per brake horsepower decreases 

with approximate uniformity up to the highest vacuum that 

can be reasonably carried on a steamship, the rate depending 

on the ratio of expansion and the number of cylinders in 

which the expansion is effected; the order in economy in 

reciprocating marine engine practice being compound, triple, 

quadruple. 

It is unnecessary to set forth all the supporting evidence, 

but reference may be made to the classical research on this 

question carried. out by that eminent investigator, the late Mr. 

Willans, in which he definitely proved that in his central valve 

compound engine the consumption of steam per brake-horse- 

power decreased with increased vacuum at the rate of fully 

I percent per inch up to 27 inches, which in those days was 

considered a high vacuum for compound engines and was the 

high limit of the experiments. 

Dr, Mellanby has also favored me with the results of 

vacuum tests (Appendix A) made on the compound engine 

at the Technical College, Glasgow, and which confirm the 

experiments made by the late Mr. Willans. 

In order to ascertain the latest practice of the builders of 

land engines, I asked Mr. R. K. Morcom if he would com- 

municate to our Institution the results of one of his firm’s 

triple expansion engines, and I am greatly indebted to Messrs. 

Belliss & Morcom for the complete report of an engine trial, 

as set forth in Appendix B. It is worthy of record that every 

engine manufactured by this company is thoroughly tested 

under all loads by a trained staff and with the whole equip- 

ment necessary for obtaining the greatest accuracy, the meth- 

ods employed being those recommended by the Institution 

of Civil Engineers Committee for steam engine and boiler 

trials. 

Broadly, Mr. Morcom shows that in a Belliss triple-expan- 

sion high-speed engine the increase in steam consumption per 

brake-horsepower is at the rate of 1.77 percent per inch of 

decrease in vacuum from 28 inches down to 21.5 inches, which 

were the high and low limits of the tests. 

With a view of meeting the objections of those marine 

engineers who hesitate to be guided by land engine results, 

I recently presented to Armstrong College a new low-pressure 

cylinder with enlarged ports and passages for the quadruple 

marine type engine on which so much valuable research work 

has been carried out in the past, and we are once again indebt- 

ed to Professor Weighton for kindly offering to test the effect 

of this cylinder on the College engines under varying vacua 

when arranged as three-cylinder triples and four-cylinder 

quadruples. The cylinder was only fitted a few days ago, so 

that the exact results will be given by Professor Weighton 

at our next meeting, but the preliminary tests afford confirma- 

tory evidence of the economy obtainable with high vacuum 

both in triples and quadruples. 

It is difficult to obtain absolute accuracy from marine 

engines, but through the courtesy of the owners and their 

superintendents I am able to include in Appendices C, D, E the 

results of three representative types of steamships the engines 

of which which were designed for high vacuum, namely: 

(1) Steamship Indrabarah, Australian twin screw frozen- 

meat steamer, with triple expansion engines of 5,000 indicated 

horsepower, by Richardsons, Westgarth & Co., Ltd. 

(2) Steamship Anglo-Patagonian, cargo steamer, with 

quadruple expansion engines of 2,000 indicated horsepower, 

by Messrs. The North-Eastern Marine Engineering Co., Ltd. 

(3) Steamship Dyerissa, cargo steamer, with triple-ex- 

pansion engines of 1,100 indicated horsepower, by Messrs. 

The Central Marine Engineering Co., Ltd. 

The results are as communicated, the original logs are on 

the table and all the particulars were obtained with great care. 

On referring to the Appendices, it will be seen that the records 

in each case are exceptionally good, and as the Contraflo sys- 

tem of condensing and temperature regulation was fitted in 

each.of the ships, it is clearly evident that the economical possi- 

bilities were realized and that the system contributed to the 

general excellence of the performances. 

For the purposes of this investigation the points of interest 

are the vacua carried in the condensers and the pressures re- 

corded on the low-pressure diagrams. Broadly, on voyage 

conditions in each of the three ships a condenser vacuum 

of 94 percent, or 28%4-inches (barometer 30 inches), can be 

carried in sea water of 60 degrees and 91 percent, or 27%4 

inches vacuum in sea water of 80 degrees, and at these vacua 

the pressures recorded in the low-pressure diagrams are ap- 

proximately 13 pounds and 12% pounds, respectively, below 

the atmospheric line. The low-pressure diagram (Fig. 6) is 

representative of what can be obtained on an ordinary cargo 

boat at full power and was.one of a series sent home by the 

chief engineer. The condenser vacuum was 27% inches, the 

revolutions 60 per minute, and a pressure of 13 pounds is 

recorded below the atmospheric line. On the trials of the 

steamship Indrabarah the revolutions of the engines were 90 

and the vacuum 28% inches, and yet under these high-speed 

conditions the pressure on the low-pressure diagram was 13 

pounds below the atmospheric line, so that within the range 

of ordinary practice theedesign and proportions of the low- 

pressure ports, passages and valves present no difficulty. 

It is needless ta dogmatize on these results, but there are 

many hundreds of steamships in which the condensers cannot 

carry more than 20 inches to 22 inches in the tropics, and in 

which there is no provision for the utilization of the heat in 

exhaust steam. If these condensers had been designed to 

carry 27 inches in the tropics, and if the engines had been suit- 

ably proportioned and the feed-heating arrangements ade- 

quate, the saving would unquestionably have been approxi- 

mately 10 percent. There are, therefore, economic possibilities 

in reciprocating marine engines that have been allowed to 

remain latent, but which, nevertheless, afford definite oppor- 

tunities for materially decreasing the coal bill and thereby 

increasing the profit-earning power on the capital invested in 

steamships. 

The value and effect of vacuum have hitherto been so 

casually considered by marine engineers generally that it is 

difficult to ascertain from a ship’s log what vacuum has ac- 

tually been carried on a voyage, and it is still more difficult 

to ascertain the correct vacuum by consulting an ordinary 

vacuum gauge in an engine room, It is for this reason prob- 

ably that trial trip data often include vacua observations so 

impossible as to reflect either a considerable elasticity of con- 

ception or a total disregard for natural laws. 

In the absence of an acurate mercury column and such sta- 

bility of ship as will enable a correct observation to be taken, 

I have found that to record the temperatures in, say, two places 

along a condenser top is preferable to reliance on the average 

vacuum gage, and chief engineers should always include 

these temperatures in their logs. All that is necessary is the 

permanent insertion of small brass tubular pockets in the 

condenser top in which the thermometers are placed among 

water or, preferably, mercury, and when the temperatures are 

recorded the corresponding vacua may be ascertained from 

the usual tables. This involves a slight inaccuracy, however, 

as the tables are based on the pressures and corresponding 

temperatures of water vapor and not of a mixture of air and 

water vapor. But as the amount of air at the top of a con- 

denser above the tubes is, under normal conditions, very small 

indeed compared with the amount of water vapor, the inac- 

curacy is negligible and the method is certainly far more re- 

liable for sea service than the indications of an ordinary 

vacuum gage. Records should not be taken for this purpose 

lower down in the condenser among or below the condenser 

tubes, because of the gradual increase in air pressure, there- 
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fore the temperature readings should be strictly confined to 

the exhaust pipe and the condenser top. 

Since the publication of my investigations on surface con- 

densers in 1904 and the paper read by Professor Weighton 

before the Institution of Naval Architects in 1906, the princi- 

ples underlying efficiency have been better understood than 

previously. There are evidences that appreciation remains 

latent in some cases, but a perusal of Professor Weighton’s 

paper and a comparison of the practice then and now will 

conclusively show that engineers generally are greatly in- 

debted to him for a research which has proved of world-wide 

service. 

While I am fully conversant with the possibilities of con- 

densers having a relatively small amount of tube surface and 

a great amount of water passing through the tubes, such, for 

example, as are now permitted in warship practice, my long 

experience in mercantile marine engineering enables me to 

express my conviction that the warship proportions sometimes 

advocated for condensers on mercantile steamships fitted with 

reciprocating engines are not conducive to commercial suc- 

cess. The first essential in any condenser is stich a disposition 

of the surface as will result in the greatest over-all efficiency, 

but the mere fact that a condenser has a large surface per 

horsepower is no criterion of its condensing capacity, because 

much of it may be ineffective, as is the case in the majority of 

the marine condensers at present in use. It is the treatment 

of the air in a condenser which is so vital to its efficiency, and 

from this point of view that condenser is the best which pro- 

vides the air pump with air at maximum density. 

Air pump efficiency is in effect a governing factor in any 

condensing plant, and although in turbine installations the 

quantity of air leaking into the system may and should be 

very small, yet in ordinary reciprocating engines it is normally 

considerable, and it is folly to assume that the tightness which 

can be obtained by careful tuning up on the trial trip will con- 

tinue to be maintained under average working conditions at sea. 

Tropical sea water has also a highly prejudicial effect on air- 

pump capacity by reason of the smaller difference in tempera- 

ture of the water flowing through the tubes and the aerated 

vapor outside the tubes in the lower part of the condenser. 

For example, with a vacuum of 28 inches and sea water at 50 

degrees, there is a temperature difference of 50 degrees, where- 

as with a vacuum of 27 inches and sea water at 85 degrees 

there is a temperature difference of 30 degrees only, or 4o per- 

cent less. This physical fact is largely responsible for the 

great fall in vacuum that invariably takes place in the tropics, 

and so universal is this fall that marine engineers accept its 

evil consequence as inevitable; but they are by no means in- 

evitable and can be overcome in an extremel¥ simple manner. 

Condensers and air pumps are interdependent, in that both 

must be efficient in order to produce the best available results. 

For stable conditions the amount of air entering a condenser 

in a given time must be the same as the amount withdrawn by 

the air pump in the same time, otherwise air would accumulate 

in the condenser and the vacuum would fall. Under all con- 

ditions there must always be air in every condenser, but its 

non-conducting properties are so very detrimental that in 

order to obtain the highest efficiency of heat transmission 

through the tubes the quantity of air which remains in a con- 

denser should be reduced to an absolute minimum. The con- 

densers shown in Figs. 1 and 2 are designed with this object. 

Fig. I is a condenser for a torpedo-boat destroyer. It is 

cylindrical in section and is fitted with air-concentrating plates, 

so arranged that the velocity of the incoming steam drives the 

air uniformly towards a very narrow outlet, where it is very 

highly concentrated and densified. Another result of the guide 

plates is that much of the water of maximum temperature 

formed in the upper part of the condenser is caught on the 
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plates and is prevented from producing undesirable effects 

lower down. 

Fig. 2 illustrates one of the main condensers for the tur- 

bine steamer La France, built by Messrs. Chantiers de 

L’Atlantique, St. Nazaire, and containing 21,000 square feet 

of tube surface. This condenser embodies a special devapor- 

izing compartment and a water-charged receiver in the base 

of the condenser, to which further reference will be made. 

Fig. 3 illustrates a condenser having a temperature regula- 

tor, and Fig. 4 its application to the engines of the steam- 

ship Tamele, owned by Messrs. Elder, Dempster, of Liver- 

pool, and as the vessel trades in very hot waters the condensing 

plant enables a vacuum of 27 inches to be maintained in sea 

water of 90 degrees. 

Although independent air pumps are necessary in turbine 

ships, yet in reciprocating engines the single air pump worked 
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by levers from the main engines is still the standard practice, 

and long experience has proved it to be simple and reliable, 

requiring but little attention at sea and little cost in upkeep. 

This practice still prevails, even in the largest steamships, and 

it is of interest to note that the steamship Balmoral Castle, 

which has one of the latest and finest examples of reciprocat- 

ing engines afloat, still retains the air pumps driven by the 

main engines. 

The air-withdrawing capacity of any reciprocating air pump 

of given size depends on the difference between the vacuum 

that can be produced in the pump barrel on its suction stroke 

and the yacuum in the condenser. But if water of condensa- 

tion entered the pump at the temperature corresponding to 

the vacuum in the condenser, it would obviously boil as soon 

as the pump bucket commenced its suction stroke and the re- 

CONTRAFLO CONDENSER 

WITH 

TEMPERATURE REGULATOR. 

OEVAPORISING 

CHAMBER AIR PUMP 

SUCTION 

WATER CHARGED 

RECEIVER 

TEMPERATURE 

REGULATOR. 

FIG. 3. 

sultant vapor, by filling the barrel, would impair the inflow 

of air from the condenser. If, on the other hand, the water 

entering the pump were so cold that it did not boil during any 

portion of the vacuum-producing stroke of the air pump, 

then the yacuum produced in the barrel would be much higher 

than in the condenser and the flow of air into the pump would 

be a maximum. Therefore, an air pump can be rendered very 

flexible in air-withdrawing capacity by temperature, and if 

there are means for controlling the temperature, then the air- 

withdrawing capacity of a single pump can be regulated in 

accordance with the quantity of air to be withdrawn. The 

condenser illustrated in Fig. 3 contains a divided-off receiver 

in its base, which is always completely filled with water of 

condensation. At a distance above this water receiver is a 

diaphragm which catches the water of condensation formed 

in the condensing chamber above it. There is a pipe connect- 

ing the top of the water collecting diaphragm and the water 

receiver, and in the pipe there is inserted a two-way cock or 

FEBRUARY, IQIt 

valve, one way leading to the air pump suction pipe and the 

other to the water receiver. If there is a clear way between 

the water-collecting diaphragm and. the water receiver, all the 

water of condensation passes through the receiver and is re- 

duced in temperature before it passes into the air pump, the 

flow through the receiver being caused by the head represented 

by the distance the water-collecting diaphragm is above the 

receiver top. If, on the other hand, there is a clear way 

between the collecting diaphragm and the pump, all the water 

of condensation passes at a maximum temperature into the 

pump. The temperature of the pump, and therefore its air- 

withdrawing capacity, is under complete control by the partial 

or the full use of the temperature regulator, and extended 

experience has demonstrated that by this simple apparatus 

the vacuum can be raised in the tropics by from 1% inches to 

3 inches and often more, depending on the amount of air 

prevailing, and, at the same time, the air pump discharge wa- 

ter is kept at the highest temperature consistent with the 

maintenance of the highest available vacuum in the condenser. 

Although manufacturers may fit abnormally large air pumps 

with the object of maintaining vacuum in the tropics, a con- 

siderable fall is inevitable in high temperature sea waters, un- 

less the temperature of the air pump can be reduced below 

what is possible with the standard designs now in use. The 

temperature regulator naturally decreases the size of air pump 

necessary in all temperatures of sea water, but, in my opinion, 

an air pump driven by the main engine should in the mer- 

cantile marine be of sufficient size to deal with the normal 

amount of air when in sea water from 55 to 60 degrees, with- 

out the assistance of the temperature regulator. In such wa- 

ters, therefore, the temperature regulator is very helpful when 

abnormal air leakage occurs, but in tropical temperatures it 

becomes a necessity, even with normal air leakages. 

Referring again to the condenser designs fitted with air 

concentrators, it has now been shown that the withdrawing 

effect of an air pump can be greatly increased by reducing its 

temperature. But its function is to withdraw air, and it will 

withdraw air in maximum quantity only when the condenser 

delivers that air to it as free as possible from water vapor. 

‘Therefore the interdependence of air pump and condenser is 

obvious and the action of the one so influences the action of 

the other that both must be correctly designed if the available 

results are to be realized. 

There are three accepted methods by which heat in exhaust 

steam can be absorbed by feed water, namely: 

1. By steam nozzles submerged in a body of feed water on 

the suction side of the feed pump. 

2. By the ordinary water-shower system in an elevated 

direct-contact heater on the suction side of the feed pump. 

3. By a tubular surface heater on the discharge side of the 

feed pump. 

For the purpose of this investigation let it be assumed that 

the condensing plant of a steamship fitted with reciprocating 

engines is able to maintain under voyage conditions 28%4 

inches of vacuum in sea water of 60 degrees and 27% inches 

vacuum in sea water of 80 degrees, and that the water dis- 

charged by the air pump is 10 degrees below the vacuum tem- 

perature, or 87 degrees and 102 degrees respectively. 

Fig. 4 shows one illustrative arrangement of the 1,500 indi- 

cated horsepower cargo boat proposition already referred to 

on page 57. The feed pumps are of the ordinary ram type, 

driven by the main engines, and if fitted with suction valves 

and passages suitably proportioned they will deal with water 

up to a temperature of 170 degrees without trouble. The water 

discharged by the air pump passes into what is known as a 

cascade feed heater and filter. Fig. 5 shows this apparatus in 

detail. The air pump discharge water flows into the first com- 

partment, in which free oil, if there is any, floats on the sur- 

face and can be scummed off periodically. The water then 
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passes into a heating reservoir fitted with exhaust steam 

nozzles, thence it flows through a filter box into the final suc- 

tion chamber, which is usually fitted with a float controlled 

valve, so as to prevent the feed pump from drawing more air 

than is actually required for cushioning purposes. Some air 

is necessary, and it can be admitted in controllable quantity 

by shifting the valve in the usual manner, but it is futile to 

expect the best available results either in boilers or engines 

if this air is allowed to pass into the boilers and back through 

the engine into the condenser. If there is a tubular heater 

on the pressure side of the feed pumps it should always be 

fitted with an air discharger, and if there is no such heater 

then the air vessel should be fitted with an air discharger. 

Fig. 7 shows a simple device for that purpose. The air, on 

passing from the air vessel, is discharged into an air collector 

of preferably conical form, so that at its base the inward and 

upward velocity of flow is much greater than the downward 

and outward flow. Air accumulates at the top, whence it can 

be discharged continuously through a small cock leading to 

the hotwell or filter, thus preventing the loss of the small 

quantity of water that flows out with the air. 

The particular design of heater and filter (Fig. 5) was 

prompted by a desire to obtain a simple apparatus in which 

exhaust steam could be utilized (a) to heat a body of feed 

water quickly and (b) to afford an easy means for its filtra- 

FIG. 5.—CASCADE FEED-WATER HEATER AND FILTER. 

tion. In practice it is much favored by engineers at sea, as it 

gives them an excellent opportunity of watching the condi- 

tion of the feed water as influenced by the use of an exces- 

sive quantity. of oil or oil of inferior quality. All the exhausts 

from the auxiliaries, as well as the steam from the evaporator, 

discharge into a receiver, and between the receiver and the 

auxiliary condenser is an ordinary spring valve, loaded when 

at sea, to say, 2 pounds per square inch above atmosphere. 

Steam from the exhaust receiver flows direct to the heating 

nozzles in the heater and reference to Table II shows that it 

contains sufficient heat to raise the temperature of the feed 

from 87 to 175 degrees. But the pumping limit is 170 degrees, 
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so that a small proportion of the available heat must be sacri- 

ficed. Of the total available heat, however, no less than 95 

percent can be utilized for heating the feed water with a con- 

denser vacuum of 28% inches and ordinary ram feed pumps. 

There are two ways of dealing with the small amount of 

surplus heat. If the valve between the exhaust receiver and 

the heater is closed down a little, the surplus will flow into the 

auxiliary condenser. But it can perform a more useful func- 

tion, as by opening the temperature regulator (Fig. 3) and 

allowing a portion of the water of condensation to pass 

through the water-charged receiver the temperature of the 

water discharged by the air pump can be so reduced that all 

the exhaust steam will be condensed in the heater without the 

pumping limit of 170 degrees being exceeded. This method 

increases the available capacity of the air pump for withdraw- 

ing air and is useful, even in low temperature sea water, if 

conditions are such that increased capacity is necessary. Now, 

suppose the vessel to be in tropical waters of 80 degrees, with 

a condenser vacuum of 27% inches and an air pump discharge 
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temperature of 102 degrees. If all the exhaust steam is con- 

densed among the feed water, its temperature would be 

raised to 187 degrees or 17 degrees above the pumping limit, 

so that in this case 83 percent of the available heat is utilized. 

But under these conditions the air-withdrawing capacity of 

the air pump should be at the maximum possible, so that all 

the water of condensation can with great advantage be passed 

through the water receiver (Fig. 3) and the air pump dis- 

charge water so lowered in temperature that it will absorb 

all or the greater part of the surplus heat. 

A live steam heater is shown in the illustration on the dis- 
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charge side of the feed pumps, but its influence on economy 

does not come within the scope of this paper. 

Fig. 8 illustrates a diagrammatic arrangement of the 5,000- 

horsepower proposition. In this case the feed pumps are in- 

dependent and are supplied with water under control from an 

elevated direct-contact heater in the usual way. Reference to 

Table I will show that the heat in the exhaust steam’ and water 

drainage is sufficient to raise the temperature of the entire 

feed to 211 degrees under the conditions set forth, but as the 

heater is under atmospheric pressure the limit of temperature 

is about 207 degrees to 210 degrees, a temperature which is 

well within the pumping limits of the independent feed pump, 

so that in this case 98 percent of the available heat is utilized. 

At 27% inches vacuum the surplus heat is a little greater, but 

can be dealt with by the use of the temperature regulator as 

already explained. 

It will be evident that the steam from the auxiliaries is 

somewhat oily, and this is especially the case with the deck 

machinery, so that if this particular arrangement is used in 

port it is very advantageous if the direct-contact feed heater 

is fitted with an oil separator. For port use the water from the 

feed tank has to be discharged into the elevated heater by an 

independent pump, which can conveniently be fitted near the 

filter tank and regulated by a float controlled valve therein. 

Fig. 9 shows an arrangement having a tubular heater on 

the discharge side of the feed pumps. Both at sea and in 

port the auxiliary exhausts flow through this heater into the 

auxiliary condenser and thence into the filter tank. As the 

temperature of the water passing through the feed pumps is 

raised by water drainage only, it is so much below the pump- 

ing limit that no head on the suction side is necessary. 

When using deck auxiliaries in port many engineers prefer 

the auxiliary condenser to be under a moderate vacuum. Fig. 

10 shows a simple apparatus for that purpose. A centrifugal 

pump is employed for circulating sea water through the con- 

denser, and on the same shaft is another small centrifugal 

pump which draws water from the filter tank and discharges 

it through a kinetic air ejector and again into the tank in 

continuous circulation. When this apparatus is applied for 

port use to the arrangement in Fig. 9, with the surface heater 
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on the discharge side of the feed pump, the feed water is 

drawn from the filter tank by an auxiliary feed pump in the 

ordinary manner, but when applied to the arrangement in 

Fig. 8 for port use, and when the main engines are stopped, 

the water from the filter tank has to be discharged into the 

elevated direct-contact heater. For this purpose the pressure 

in the discharge pipe to the kinetic air ejector is maintained 

sufficiently high to force the water up into the contact heater. 

The amount of water discharged to the heater is, of course, 

equivalent to the amount condensed in the condenser, and its 

flow is regulated by a float control valve in the filter tank. 

In such an arrangement the temperature obtainable is within 

a few degrees of the temperature corresponding to the 

vacuum carried, but as the heater, when of the direct-contact 

type, must be at such a height that the influence on the vacuum 

will not interfere with the satisfactory working of the feed 

pump, the vacuum should be moderate and should be con- 

trolled by the use of a spring valve, which admits air when the 

desired limit of vacuum is reached. 

In all these arrangements the supply of exhaust steam from 

the steering engine, the ash hoist, the electric light engine and 

any auxiliary donkey that may be in temporary use is some- 

what intermittent and irregular, but as the evaporator pro- 

vides a considerable proportion of the entire low-pressure 

steam it can with great advantage be fitted with an automatic 

regulating valve, so that whenever the pressure in the exhaust 

receiver exceeds the assumed limit pressure of 2 pounds the 

steam supply to the evaporator coils is throttled and the sup- 

ply of generated steam is immediately decreased. In this way 

the steam supply to the exhaust steam feed heater can be ren- 

dered uniform, notwithstanding that some of the auxiliary 

engines work irregularly or intermittently. 

These calculations afford incontestable proof that the feed 

water in any steamship can be heated up to pumping limits by 

the available auxiliary exhaust steam; so that to ignore the 

economical possibilities of high vacuum in the engines and to 

- work at a low vacuum in the condenser with the sole object of 

obtaining a high temperature of air pump discharge water, and 

then to throw away heat by deliberately discharging exhaust 

steam into the condenser because the feed water is already too 

hot to absorb it is, in my opinion, a system of working marine 

machinery that involves a considerable and continuous loss of 

available profit to the shipowner throughout the life of the 

ship. 

The subject under consideration is one that directly appeals 

to the superintendent engineer, as while he cannot produce 

results beyond those which the machinery he controls is cap- 

able of giving, yet it is obviously his object to obtain initially 

such a design of machinery as is capable of yielding maximum 
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results, and then to work it so that his owners are placed in 

the best position for achieving maximum commercial success. 

I therefore trust that, in the interest of engineering progress, 

the contributions to the discussion will be so liberal as to afford 

a solution to the question as to whether it is, or is not, com- 

mercially advisable to adopt a higher range of vacuum in reci- 

procating engines on shipboard than is at present customary, 

in combination with the heating of feed water by the exhaust 

steam from the auxiliaries. 

THE GYROSCOPE FOR MARINE PURPOSES.* 

BY ELMER A. SPERRY. 

The uses of the gyroscope at sea fall properly under four 

general divisions: First, in affording means for resisting and 

preventing rolling of vessels or even rolling and controlling 

their motions at will; second, its use as a marine compass; 

third, for holding automobile torpedoes to their course; fourth, 

for artificial horizons in connection with observations at sea. 

There are two other uses which may be noted, that of record- 

ing the motions of ships, and also the use of a small gyroscope 

in controlling the oscillation of large active gyroscopes for 

purposes of preventing rolling motions of the ship in their in- 

ception, and thus holding the ship against rolling. The first 

three only will be treated briefly in this paper. 

Previous to the introduction of the gyroscope, there have 

been three methods of steadying ships which afforded resist- 

ance to roll. “The oldest steadying gear,” as pointed out by 

ee, 

heaviest rolling. Quite large bilge keels were found to equal 

about three-fourths of the surface hull and keel action for all 

angles of roll. The comparison between bilge keels and 1 

percent of water ballast in athwartship tanks is interesting. 

Very large keels were found to be only one-eighth as effective 

at 3 degrees roll from the vertical, one-fourth as effective at 

5 degrees roll, only equaling at 12 degrees roll, and being three 

times as effective at 18 degrees roll. They are also known to 

increase materially the resistance, skin friction and motive 

power required in all weathers. Sir John I. Thornycroft in- 

troduced a method of anticipating the rolling by the means of a 

controlling mechanism compounded of many active features 

involving a short and a long pendulum, a retarding device and 

a cataract all organized to co-act, these were operated on 

the floating link principle, a moving ballast being operated by 
heavy hydraulic machinery in the hold of the ship. 

It is more than probable that the true engineering signifi- 

cance and the enormous power of the gyroscope were first dis- 

cerned in this country; that is, observations concerning it were 

first made here in connection with early torpedo work. 

The most extensive use of the gyroscope to-day is probably 

the automatic steering gear in Whitehead torpedoes. This 

gear is simply used for the purpose of lateral guiding of the 

torpedo and holding same to a straight course. This little 

gyroscope has a secondary ring which may precess—it offers 

positive resistance to any effort to turn it from its course, and 

this resistance is used to operate valves and, through a second- 

ary motor, the rudders. This use originated with Obrey, an 

Austrian naval officer. 

Sena te oie SRM ARI, 

FIG. 1.—THE SEE BAR, THE FIRST STEAMSHIP EQUIPPED WITH A GYROSCOPE. 

Sir John J. Thornycroft, “was probably the sail, though not 

originally intended for that purpose.” He goes on to say 

“that the extended use of steam is depriving passenger vessels 

of this ancient steadying gear and causing increased rolling. 

For comfort at sea, we require in our ships some device that 

will afford resistance to roll, the need being an increasing one.” 

Lord Kelvin has measured angles of roll in crossing the 

Atlantic of 40 degrees each side of the vertical, giving a total 

angle of motion in a single roll of 80 degrees. 

The early work of Froude, his co-laborers and successors, 

in applying athwartship tanks for prevention of rolling is well 

known. These, together with rolling ballast and the great 

moving weight of Thornycroft himself, all fall under the head 

of moving the center of gravity of the ship in attempting to 

balance the wave effect and prevent rolling. 

About this time bilge keels were introduced and their char- 

acteristics are quite well understood, being effective only in 

_*A paper read before the Society of Naval Architects and Marine 
Engineers, New York, November, 1910. 

Our own member, Mr. Leavitt, engineer of the E. W. Bliss 

Company, of New York, and inventor of the Bliss-Leavitt tor- 

pedo, has greatly increased the efficiency of the “gyro” gear of 

torpedoes, as he has greatly improved the torpedo itself. Fig- 

uring from the increased speed and radius of action, he has in- 

creased the power factor of the old Whitehead torpedo twenty 

times and without materially increasing the air pressure car- 

ried. He accomplished this by a wonderfully bold piece of en- 

gineering; that is, by automatically burning a fuel directly in 

the pressure air current, thus greatly increasing its tempera- 

ture. The reciprocating engine of the Whitehead is replaced by 

a pair of little Curtis turbines. It should be remembered that 

every doubling of the absolute temperature doubles the volume, 

and whereas he starts out with a small amount of air, he 

reaches the turbine with an immense quantity of air, under the 

requisite pressure, enormously increasing the power generated. 

an exceptionally interesting piece of engineering! 

The Leavitt directing gyroscope is small, and he has in- 

creased its accuracy by unloading the base ring; instead of 
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asking the base ring to do the work of moving a valve, he 

cuts the duty required down to about one-hundredth of that 

required in the Obrey gear, and makes it give a simple directive 

factor to an extremely small pivoted pawl at the instant the 

pawl is otherwise perfectly idle. 

Dr. Schlick has done much in connection with the gyroscope. 

He is a noted engineer of Hamburg, Germany. It is to Dr. 

Schlick’s genius that we largely owe the vibrationless recipro- 

cating marine engine. This engineer has gone further in the 

installation of large gyroscopes for steadying ships than any 

other. His gyroscope is of the passive type. He is a practical 

engineer, and at first called to his assistance a number of other 

engineers and mathematicians and designed the first machine. 

In Germany, in 1909, Engineer Dr. Frahm had succeeded in 

overcoming one of the reasons for eliminating the water cham- 

bers from the old English men-of-war—that was, the noise 

of the hundreds of tons of water rushing from side to side, 

which is said to have been intolerable—by using an inverted 

siphon. The trouble with this arrangement is that the central 

opening has to be of such a character as to cause the move- 

ment of the water to be synchronous with the boat’s period; 

that is, in addition to the simple gravitational factor of the 

water the kinetic energy of the rushing water must be utilized; 

while the boat in still water has a fairly uniform period, and 

the movement of the water in the arrangement can be made to 

conform to a-given period, however, in rough seas, the boat 

is not periodic, varying a great deal. I have seen automatic 

diagrams of rolling where the period varied from seven 

seconds to seventeen seconds. Now when the flow of this 

great quantity of water gets out of synchronism it becomes a 

menace, and makes the boat roll more and behave worse. 

The great engineer, Sir John I. Thornycroft, of England, did 

much valuable work in attempts to overcome the last-named 

difficulty. He placed a great moving weight on a vertical axis 

which could move as a pendulum in the hold of the ship. An 

equipment of hydraulic apparatus was provided for swinging 

this weight from side to side. By this means the center of 
gravity of the ship could be changed at will. The weight was 

about 5 percent of the total displacement of the ship, but it 

was governed by the controlling apparatus mentioned above, in 

such a way that he succeeded admirably in anticipating all the 

needs of the ship up to the capacity afforded by this moving 

weight. The weight had the power of tilting the ship just 2 

degrees either side of the vertical when swung to its extreme 

lateral positions. In sea trials of this arrangement, Sir William 

White states that it reduced 18 degrees of roll to 9 degrees. 

To eliminate wind and weather conditions the boat was made 

to sweep through an entire great circle in heavy seas. This 

was the first attempt to steady a ship by a controlled reaction- 

ary force. The difficulties encountered with this, the water 

tanks and all other gravitational methods, are that each pound 

of weight is enabled to do the work of only 1 pound, and the 

weights and auxiliary machinery required have been thought to 

be prohibitive; and, furthermore, the weight, when on one side 

or the other, constitutes a persistent unbalancing or listing 

force, whereas the gyroscope is enabled to deliver stresses 

pure and simple without disturbing the balance of the boat or 

introducing any such list whatever. The problem of prevent- 

ing rolling of ships at sea has been attacked by a great many 
engineers. 

Last year, while in Hamburg, Germany, I saw the latest 

arrangement by Engineer Frahm, installed on some naval 

vessels for the Russian government now being built with his 

arrangement for steadying ships, involving enormous tanks 

amidships, which will contain from 350 to 400 tons of water, 

through the rushing of which, back and forth, a part of the 

true periodic roll will be extinguished, but only a part and. 

only when periodic. The eminent authority, Dr. Schlick, 

states with reference to this arrangement that it will become 
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a positive menace and cause excessive rolling when the ship’s 

oscillation falls out of period, which it invariably does in a 

storm. This, however, is interesting, as showing. the great 

desire to prevent rolling of ships and especially war vessels. 

The gyroscope, on the other hand, is not limited to any par- 

ticular period of the boat; it simply responds to whatever 

motion the ship has—synchronous or non-synchronous. The 

question is often asked: Why is the gyroscope better than a 

moving weight in a ship for roll quenching? Barring the 

matter of list produced by the changes of center of gravity of 

the ship by the moving weight, the reason is perfectly apparent 

when you recall the magnitude of the stresses obtainable from 

a small machine. Every pound in the rotating mass of the 

gyroscope can easily be made to do the work of from 150 to 

200 pounds, and directed in any desired line or plane, whereas, 

when we use water or any other form of moving weight, each 

2.—MODEL USED BY JOHN MACFARLANE GRAY TO DEMONSTRATE THE FIG, 

TRUE ENGINEERING PRINCIPLE OF THE GYROSCOPE, 

NOW IN KENSINGTON MUSEUM, 

ORIGINAL 

pound represents a pound only, and can do the work of only 

a pound, and only in a vertical direction. 

The gyroscope is probably the only device in the world by 

means of which stresses and also energy may be transferred 

“around a corner,’ so to speak. With the gyroscope it is pos- 

sible to create and maintain a very powerful fulcrum in space 

effective for the heaviest kind of mechanical duty. 

Now on board ship there is one factor that is stiff and is 

‘now available, and that is the fore-and-aft stability of the ship. 

In the gyroscope, for the first time, we have the means of ren- 

dering it possible to reach out and transfer this stability around 

a corner, so to speak, to the athwartship plane and-thus hold 

the ship against rolling. We can do this with a surprisingly 

small mass, because, as I have said, every pound in that mass 

can be made to do a very large amount of work, owing to the 

velocity that may, at low cost, be impressed upon it. 

A primary motion on the part of a body—for instance, the 

slow athwartship or rolling motion of a ship—exerts gyroscopic 

forces upon any vertical spinning shaft and in a fore-and-aft 

direction. These forces tend to dampen the rolling motion, but 

only feebly, and the fore-and-aft reaction, owing to the absence 

of motion, does not at all. It is a part of the general plan to 

so utilize this force as to make it create extremely large 

reactions athwartship or in the proper direction to be ef- 

fective. This is accomplished by the ingenious yet simple ex- 

pedient of mounting the aforesaid vertical shaft in a pivoted 

frame so that it can tilt and utilize the primary fore-and-aft 

reaction to cause the axis of the spinning mass to tilt fore and 

aft. This motion is of much higher velocity than the angular 
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motion of the vessel which produces it. By means of this 

tilting motion an entirely new gyroscopic force is set up, again 

at right angles as in the first instance, but now to the plane of 

tilt (fore and aft) which brings it back to the original athwart- 

ship plane just where needed; and, what is equally important, 

the reaction is in a direction exactly opposed to the roll of the 

ship which primarily called it into action, as well as this whole 

chain of phenomena which we have thus traced through a 

complete cycle of 180 degrees of angle, and also through an 

enormous augmentation of righting moment and stabilizing 

power. 
The passive type of gyroscope fails to respond to all the 

smaller angles. It responds freely to the large ones or wide 

angle oscillations, but either does not respond at all or moves 

very slightly with the smaller oscillations, as stated. Not re- 

sponding, it cannot, of course, control or extinguish these 

smaller oscillations. It being desired, especially in connection 

FIG. 5.—MODEL OF SPERRY GYROSCOPE USED TO DEMONSTRATE DIFFERENCE 

BETWEEN ACTIVE AND PASSIVE TYPES. 

with improvement in conditions for gunnery on battleships and 

war vessels generally, that the gunner should operate if pos- 

sible from a level gun platform, it therefore becomes 

desirable to act on these smaller oscillations of roll of the ship 

so as to completely extinguish them and hold the ship on a 

practically even beam. This especially as now all the larger 

war vessels are designed for broadside service and volley fire. 

The gunner, therefore, is compelled to keep an absolutely true 

and incessant aim upon the target. If the ship is rolling much or 

little this is a more difficult task. Again, the recoil of the volley 

fire throws the boat over and sets up rolling, and it is the duty 

of the gyroscope to extinguish and prevent all rolling disturb- 

ances, from whatever source. As we have seen, the lesser 

angle rolling cannot be taken care of by the passive type of 

gyroscope. We must rely upon the active type. By this means 

the full angle operation of the gyroscope is secured where 

necessary, independently of the amount of motion, or, in fact, 

any motion whatever, on the part of the ship, and is therefore 

in readiness to deliver to the boat stresses which are equal and 

opposite to those received by the boat from any source and 

prevent them from causing the boat to roll. 

It is interesting to note that when the boat is held free from 

motion, as by the delivery of stresses equal and opposite to 

balance the wave effort, no power is required to actuate the 

gyroscope other than to overcome inertia and friction, which is 
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almost negligible. When the roll is being suppressed and the 

boat is moving then the boat is doing work upon the gyroscope, 

and it then becomes the province of the actuator to emplace the 

oscillations of the gyro properly with reference to those of the 

boat, and at such angular velocity as to best suit the conditions, 

structure and mountings. 

The work of Sir John I. Thornycroft for preventing rolling 

involved changing the center of gravity of the vessel, and thus 

introduced an additional disturbing and unstabling element 

which required additional treatment; his device involved a 

great moving weight running as high as 5 percent of the total 

displacement of the boat, and a very large amount of hydraulic 

machinery for handling these weights and a considerable 

amount of motive power for operating them. But with the 

active type of gyroscope, we find that a small part of I percent 

of the displacement of the ship will perform a very substantial 

service, down to the point of practically fully extinguishing the 

rolling. By the use of this device there is entire absence of 

any shift of the center of gravity of the vessel, and its stability 

remains unchanged. The sizes, weights, speeds and location of 

a gyroscope for this purpose are among the points which have 

been canvassed in tests carried on at the Washington navy yard 

during the past year. 

Experiments were made with a working model of a 26,000- 

ton battleship of the super-Dreadnought class, with 5 feet 

metacentric height and eighteen seconds period of roll, capable 

of rolling through a total arc of 60 degrees; means were pro- 

vided for autographically recording all motions, both of the 

ship’s model and the gyroscope, upon same. The gyroscope 

was operated both passively and actively; means were also 

provided for emplacing the discharge of the active gyroscope 

variously with regard to the ship’s oscillation, so that the effect 

of different combinations ,might be studied. Many other 

auxiliaries were provided, one of which permitted the actual 

velocities of the gyro wheel to be counted while in operation. 

This was accomplished by the stroboscopic apparatus of Capt. 

D. W. Taylor, similar to that used by him in his investi- 

gations of propellers under service conditions; in fact, both the 

ingenuity and reliability of performance of the model ship and 

the auxiliaries. are directly due to Capt. Taylor and his assist- 

ants at the Washington navy yard. By means of this very 

complete equipment studies and records have been made and 

charts of performance prepared and other valuable data ac- 

cumulated, much of which is new, as many of the observations, 

we believe, were never before undertaken. The investigations 

with the active type of gyroscope are in a new line of re- 

search; the results obtained are important in point of much 

more perfect control of the ship’s roll than heretofore possible. 

Capt. Taylor has prepared a very full report upon this work, 

forming a part of which is a 40-page appendix, in which he 

treats the question in a most masterly manner under some 

sixteen heads. In this most unique and valuable work, Capt. 

Taylor has given an original mathematical treatise on practic- 

ally all the phases and bearings of this question, including an 

original investigation of the underlying phenomena of the 
gvroscope itself. It is of the greatest value to this important 

art that its problems should have come under the observation 

and been reviewed by so able a mathematician, experienced in 

all branches of experimental research, and fitted by long train- 

ing to judge of the practical bearings of the results extending, 

as does this experience, to the very largest undertakings and 

structures in marine work. It is to be hoped that the author 

himself may be prevailed upon to give the society a paper in- 

cluding this valuable treatise. 

The practical effect in operation of the active type of gyro- 

scope is to secure a large reduction of weight over and above 

that possible with the passive type. With the passive type 

with the smaller angles of roll, the gyroscope would have to 

be Jarge enough so that its small angles of response would 
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FIG. 4.—TWO TYPES OF LEAVITT GYROSCOPE USED IN THE BLISS-LEAVITT TORPEDO. 

develop the required energy for extinguishing or still further 

reducing the roll, complete extinguishment being impossible; 

whereas with the active type the full 180 degrees oscillation 

of the gyroscope is always available, where required, for the 

extinguishment of large or even the smallest angles of roll as 

necessary. Thus an extremely small machine, taking advan- 

tage of the larger angles, between twenty and thirty times as 

large, is sufficient to accomplish this purpose. 

Fig. 5 illustrates three curves, one at the top giving the num- 

ber of oscillations of the ship’s model before it was brought 

to rest by the natural friction, having been originally tilted 

to 25 degrees to one side of the center. The shorter or central 

curve illustrates the number of oscillations of the model with 

the gyroscope acting passively or on Dr. Schlick’s plan, the 

several rolls of smaller magnitude at the end being omitted 

where the passive type of gyroscope failed to respond; and a 

still shorter curve at the bottom shows the number of oscilla- 

tions of the ship in being brought to rest, absolute freedom 

from motion being possible by the same gyroscope when 

operated actively. These are among the interesting results 

reached in the investigations referred to above. 

When the motive power of vessels changed from an up- 

setting force to one almost exclusively of forward thrust, the 

design of ships underwent quite radical changes in connection 

with lines affecting the stability, decreasing this factor and 

favoring decreased resistance, aiding the attainment of higher 

speeds. Now that stability may be imparted to a structure of 
naturally small righting moment, and, as is well known, 

even to structures in unstable equilibrium, it is possible that 

we are on the eve of even more radical changes in design. 

Ships may now be designed that are practically free from those 

ballistic qualities which favor rolling structures to which 

unequal sea pressures easily impart motion need no longer be 

employed, as a comparatively small gyroscope which can easily 

be present in duplicate may very readily hold them practically 

free from rolling motions in such a way that ordinary seas 

will have little or no effect upon them, while an exceptional 

wave will have only a temporary effect. It has been suggested 

in connection with such vessels that they need not pitch if of 

sufficient length; be this latter fact as it may, it is apparent 
that a point has now been reached and a situation created with 

SCALE FOR ROLLING - DEGREES 

reference to the resisting and prevention of rolling and motion 

of ships at sea, to say the least, is interesting in many quarters. 

I heartily commend this subject to those who are interested in 

providing safety and comfort to passengers at sea, and as also 

preventing deterioration of certain classes of freight; for in- 

stance, live stock is known to suffer heavy depreciation in 
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stormy weather. This is entirely outside naval uses, especially 

as related to gunnery, trimming ships to secure level gun plat- 

form, suppression of recoil from broadside firing, and other 

uses. 
It is evident from what we know that the early workers were 

hampered by too close adherence to the earlier treatment of 

statical stability, and the direct effect of wave slope, together 

with some other elementary factors, rather than the more 

practical considerations of the effect of movements-of the ship, 

stresses involved, etc. 

In 1904 Dr. Schlick presented a paper before the Institution 

of Naval Architects. Accompanying this paper in the form 

of an appendix is a mathematical treatise of the theory of the 

gyroscope and its application to steadying ships. There seems, 

however, to be little in this treatise which we find useful in 

the practical application of the gyroscope, especially the active 

type of gyroscope to ships. The eminent authority, Capt. 

Taylor, in his report on this subject states of this treatise that 

it is a very elaborate mathematical theory, but that it largely 

ignores practical considerations. 

The problem is a comparatively simple one, namely, of hold- 

ing the ship against rolling by neutralizing with the gyroscope 

each disturbing influence as it reaches the ship while availing 

ourselves of all the aid possible through the design of the hull 

and disposition of the masses. With this end in view we do 

not yet know the best relation between these two factors. 

With the last adjusted to best fit the new conditions it is 

believed that the gyro-steadying plant of the active type will 

be well within practical limits of space, weight and cost. Espe- 

cially is this true when compared with the practical results of 

its operation. A great many ships as they now stand could, 

with profit, utilize the gyro-steadying gear of this class, which 

is at present available, and some important installations are 

now being contemplated. In this connection it is interesting to 

note that the weight of an active gyroscope for each degree 

of roll-quenching power on a modern battleship would be 

about one-tenth that of the submerged armor displaced, and 

cost much less, this being outside of the very important con- 

sideration of having the entire ship under control, either auto- 

matically to extinguish roll or at the will of the commander, 

with its many evident advantages. 

Referring to the use of the gyroscope as a compass, it is 

interesting to note that the possibility was first brought out in 

1852 by Foucoult, who, after many attempts, succeeded finally 

in making up an apparatus so delicate and beautifully con- 

structed as to demonstrate the working of the instrument in 

the short period of duration of spins of a small disc, the ob- 

servations being taken through a telescope, the directive factor 

being only a fraction of that of the magnetic needle, with 
this difference, however, that magnetism or the location and 

variations in the positions of the magnetic meridian have 

nothing whatever to do with its directive feature, and, in fact, 

it points to exact geographical north, not to magnetic north. 

About this time Foucoult took this apparatus to England, 

and there aroused the greatest enthusiasm in scientific circles 

by exhibiting it in operation to the Royal Society. Hopkins 

in America, associated with the Scientific American, in 1878 

made a small electric-driven gyroscope by means of which 

better and more persistent results were obtained. More re- 

cently, attempts have been made by a German firm to use 

mercury floats for sustaining the rotating wheel constituting 

a gyrostat, which, in this instance, runs at the enormous speed 

of between 22,000 and 23,000 revolutions per minute, which has 

been considered by many to be impractical. Those familiar 

with the use of mercury in its mechanical and also electrical 

applications usually find it very unsatisfactory. At best it is a 

volatile liquid, subject to many changes with differences in 

temperature, and, which is worse, is also subject to the phe- 

nomenon known as “sickening,” which affects the surface and 

the mercury, and for some distance under the surface, altering 

its mechanical behavior and also its viscosity. The best engi- 

neering practice has for some years avoided the use of mer- 

cury, drawing away from its use in every possible way, and 

especially where electrical connections were involved, and sub- 

stituted, in their stead, simple mechanical methods which are 

free from these serious objections. Working in this line I 

have found simple details by means of which the whole gyro- 

scope proposition is reduced to a strictly mechanical basis, 

easily within the comprehension of all and containing no un- 

known quantities and correspondingly easily dealt with. In 

the cases where the gyroscope is employed as a battle compass, 

the apparatus is placed below decks, and small instruments 

about the size of an ordinary compass are distributed in differ- 

ent positions on the ship, giving the exact indications of the 

gyroscopic compass itself. 

My work has extended to the point where action of such 

instruments can be controlled from the gyroscopic compass 

and distributed as desired, the indications being accurate to a 

very small fraction of a single degree. Many observations 

have been made indicating that they are accurate to thirty-six 

hundredths of an entire circle. The battle compass as it is 

mounted on an artificial ship gives all changes of heading, as 

well as automatic continuous roll and pitch to which the com- 
pass is continually subjected. Both roll and pitch may be 

varied at will as to angle and period. 

Among the points never before realized is the automatic 

correction of the northerly or southerly component of vessels’ 

speed at sea, this correction being made between the gyro- 

scopic compass and its transmitting member, in such a manner 

that the indications received by the navigator and elsewhere 

about the ship are thus absolute and maintain true geographical 

north. It is felt that the navigator has now at hand a most 

desirable aid and one that greatly simplifies his work. It will 

be understood that this type of compass is not affected in the 

slightest degree by the steel of the ship or cargo, nor any 

magnetic disturbances in either; neither should shifting cargo, 

turning turrets or gun-fire disturb its accuracy or reliability, 

nor is it affected in the slightest by those disturbances technic- 
ally known as deviation or variation. 

Rulings of the Office of the Supervising Inspector-Gen- 
eral of the United States Steamboat} 

Inspection Service. 

The Taylor Water Tube Boiler Company of Detroit, Mich., 

in a letter dated November 2, toro, called the attention of 

this Bureau to an evident contradiction in Section 20, Rule II, 

General Rules and Regulations, which section reads in part 

as follows: 

“Hard brass, bronze * * * may be used in the construc- 

tion of all fittings up to and including 12 inches in diameter, 

and for all pressures not exceeding 300 pounds per square 

inch, except that it will not be allowed where the steam 
reaches a temperature of 400 degrees F. * * *, and stated 
that : 

“Inasmuch as the temperature of saturated steam at 235 

pounds is 400 degrees, this paragraph seems to carry a con- 

tradiction, and we would therefore ask if it would be per- 

missible for us to use brass or bronze globe valves and unions 

up to 2 inches in size for these boilers.” 

This Bureau, in a letter dated the sth instant, replied in 

part as follows: “Your statement that saturated steam at 

235 pounds pressure has a temperature of 400 degrees Fahren- 

heit is practically correct * * *.” 

“As the object of the rule was to limit the use of these ~ 

fittings to a temperature of 400 degrees Fahrenheit, you are 

informed that you cannot use the fittings in question for steam 
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pressures of more than 235 pounds, and the service generally 

will be advised of this decision.” 
With reference to that part of Section 20, Rule II, General 

Rules and Regulations, under the head of Cast Steel, Semi- 

steel, etc., which reads: 

“Screwed bonnets on cast iron valves are positively pro- 

hibited,” the Supervising Inspector General, in a letter dated 

November 7, 1910, advised that “the rule is plain and means 

just what it says, and there is no distinction whatever in the 

use of a valve on a water line or steam line. The rule 

prohibits the use of a cast iron valve with a screwed bonnet, 

and if such a valve is found in use it must be removed at 

once.” 

With reference to Section 28, Rule II, General Rules and 

Regulations, which reads: 

“On all boilers built after July 1, 1896, a stop cock or valve 

shall be placed between all check valves and boiler and between 

all steam and water pipes and the boiler. 
“Ait boiler connections of over 2 inches in diameter, except 

the connections for safety valves, shall be permanently flanged 

and bolted directly to the boiler. Where the connecting point 

on the boiler is of circular form, distance pieces shall be 

allowed in order to square the point of attachment of the 

flanged fittings, but no such distance piece shall be allowed to 

exceed 6 inches in length on its shortest side,” the local 

inspectors at Detroit, Mich., in a letter dated November 4, 

T9QIO, stated: 

“We enclose herewith a blue print showing one method of 

attaching the auxiliary stop valve, which shows a cast steel 

distance piece about 3 inches in length on its shortest side, 

riveted to the boiler; to this distance piece is bolted a cast iron 

tee about 12 inches high, the safety valve being bolted to the 

top opening of this tee, and on the side of this tee is bolted 

the auxiliary stop valve leading to the small engines through- 

out the ship. f 
This method of attachment is used for the purpose of using 

one opening in the boiler for both the safety valve and the 

auxiliary steam valve, and we ask if such method of attach- 
ment can be allowed, or whether the auxiliary stop must be 

attached to the boiler at a separate opening, properly rein- 

forced and with the required distance piece.” 

This office, in reply thereto, in a letter dated November 7, 

1910, stated that: 

“This appears to be good practice, and in my opinion is not 

prohibited by the rule which you quote and which governs 

this question. If this 4-inch valve were really a boiler con- 

nection it would have to be bolted directly to the boiler, and 

would not be allowed to meet a nipple or other fitting, except 

that if fitted to a circle it would be allowed to meet a distance 

piece as provided by the rule. 

It is not attached directly to the boiler, and hence it can 

meet the fitting as you describe it and which I think makes 

a good job. I would much rather see this tee made of cast 

steel, but inasmuch as we allow cast iron for fittings when 

properly stamped and made in accordance with the prescribed 

formula, we have no authority to require anything better.” 

Referring to the last paragraph of Section 28, Rule II, 

General Rules and Regulations, which reads: 

“All boiler connections of over 2 inches in diameter, except 

the connections for safety valves, shall be permanently flanged 

and bolted directly to the boiler. Where the connecting point 

on the boiler is of circular form, distance pieces shall be 

allowed, in order to square the point of attachment of the 

flanged fittings but no such distance piece shall be allowed to 

exceed 6 inches in length on its shortest side,” the Supervising 

Inspector General, in a letter dated November 7, 1910, advised 

the local inspectors at Detroit, Mich. that “The rule in 

question does not apply to safety valve connections,” 

TEST OF A MOSHER MARINE BOILER. 

By an order issued by the Navy Department, Washington, a 
board of naval officers, made up of Commander C. W. Dyson, 
Lieutenant-Commander J. K. Robison and Lieutenant W. G. 
Diman, met at the works of the Mosher Boiler Company, 
Ossining, N. Y., to witness the evaporation tests of one of the 
boilers built under contract for the United States ships Kear- 
sarge and Kentucky. 

The object of the test was to ascertain whether the boiler 
was capable of evaporating an amount of water into dry steam 
equivalent to 11 pounds from and at 212 degrees F., per hour, 
per pound of combustible, when burning coal at the rate of 40 
pounds per square foot of grate. Also to ascertain the evapora- 
tion from and at 212 degrees F. per pound of combustible at 
rates of combustion of 15, 25 and 35 pounds per square foot of 
grate, respectively. 

The tests started at 8 A. M. Nov. 1, and continued without 
interruption until 8 A. M. Noy. 5, when they were completed, 
each of the four tests thus occupying twenty-four hours. 

DESCRIPTION OF THE BOILER. 

The boiler in question is known as type B in contradistinction 
to type A, which is used in the torpedo boat destroyers Lam- 
son and Smith, as well as various other vessels. It consists 
of one large steam drum connected by means of curved tubes 
to a semi-circular water drum having an arched tube sheet. 
Two large diameter down-comers, one at each end of the steam 
drum, connect to a return tube on each side and form a junc- 
tion at the rear end to the water drum, thereby constituting a 
self-contained unit. The boiler rests on steel saddles, casing 
and grate-bar bearers being built up and connecting to it. The 
boiler furnace, from the grate-bars to the tubes and drums, is 
lined with special firebrick. The baffling of the gases is accom- 
plished in a manner quite similar to that adopted in the Bab- 
cock & Wilcox marine boiler, thus forming a first, second and 
third tube pass within which the gases traverse before the 
up-take is reached. Unlike the boiler mentioned, however, the 
gases in the Mosher boiler enter the tube nest near the steam 
drum and leave at the opposite or water drum end. This ar- 
rangement insures a positive circulation of water and steam 
within the tubes at practically any rate of combustion, but 
invites a possible short circuiting of air entering the furnace, 
which, if so, would result in impaired combustion of the gases 
within the tube nest. The boiler tested was full size, being 
one out of the lot intended for installation in the Kearsarge 
and Kentucky, and had the following dimensions: 

Heating surface 3,980 square feet. 

Gratepsiuntacemsana rent oen 91.25 square feet. 

LETS Hinton Gur Gyci many Cen Rie SR 43.6 

48 inches. 

Water space 222 cubic feet. 

Steam space IOI cubic feet. 
Number of generating tubes......... 883 

Diameter of generating tubes........ 2 ins. No.8 B.W.G. 

Average length of generating tubes. . 8 feet 514 inches. 

Total weight of boiler, inclusive of 

Wiel LE Teamrepeys oA een evaLS ccyathiovaetaye es 91,551 pounds. 

Weight per square foot G.S......... 1,003 pounds. 

Weight per square foot H. S........ 23 pounds. 

Steam@pressuncmmerann: hata tracer 180 pounds. 

ARRANGEMENT OF TESTING PLANT. 

The boiler was erected in a practically air-tight house, fur- 

nished with air locks used when the test room was under 

pressure. There was an overhead platform, from which ob- 

servations of the weighed water, steam pressure and stack 

pressure were made. The regulation of the steam pressure 
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was also performed here by manipulating the stop valve form- 

ing the connection between the main steam pipe on the boiler 

and the bleeder to the atmosphere. Safety valves and calori- 

meter were also placed above this platform. 

Forced draft was produced by a Buffalo Forge Company 

fan, driven by a belt transmission from a_ single-cylinder 

reciprocating engine. The blower was located outside the 

boiler room, discharging into it diagonally towards the rear 

of the boiler, whereby continuous ventilation:of the fire room 

was obtained. 

The feed-water entered at about the center line of the steam 

drum, and was heated to a high degree by first passing 

through a multi-coil Reilly feed heater. Steam from the boiler 

was used as heating medium in the feed heater, which was 

fitted with a continuous recording temperature gage. 

The feed pump was located just outside the boiler room and 

close to the circular feed tank, into which was discharged the 

water weighed in each of the two weighing tanks, placed on 

platform scales immediately above on the raised platform pre- 

viously referred to. 

Calibrated thermometers were placed, one in the feed line on 

the discharge side of the heater as close to the boiler as was 

practicable, the other in the suction pipe from the feed pump 

to the feed tank. 

The fire-room temperature was measured by a thermometer 

placed in front of the boiler under the boiler grating. A con- 

tinuous-pressure recording gage was placed on the steam line, 

and a Taylor Cambridge electric pyrometer was fastened on 

the wall of the boiler-room, where connection to it was effected 

by means of metallic rods, which were inserted at different 

points through the side of the boiler whenever readings were 

taken. A nitrogen pyrometer was placed in the flue to obtain 

the temperature of the gases. 

An Ellison multiplying draft gage was placed on the op- 

posite side of boiler room, connections being made through 

the dusting doors of the boiler casing by means of a long pipe 

attached to rubber tubing. An ordinary U-tube was placed 

near the smokestack to obtain the draft at this point. 

An Orsat gas analysis apparatus was located within the fire- 

room near the rear end of the boiler, samples of the gases 

being taken continuously and records made at frequent in- 

tervals. As the gas was drawn off continuously, very close 

average gas conditions were obtained. A Barrus throttling 

calorimeter was fitted on the steam pipe between the boiler 

and the safety valves, and was in continuous operation during 

the entire test. 

WEIGHING OF COAL AND WATER. 

The platform scales for weighing coal were placed outside of 

fire-room. The coal was placed in barrows arranged to give 

net weights of 250, 200 and 150 pounds, in order to facilitate 

tabulation of the weights of the two kinds of coal used, viz.: 

Pocahontas and Somerset. 

The water was taken from the city main and delivered into 

two cylindrical tanks placed on separate scales and weighed. 

By means of quick-opening valves it was discharged into the 

calibrated feed tank placed directly below. The height of the 

water in this tank was noted at the beginning and end of each 

test. 

MOISTURE IN STEAM AND COAL. 

The moisture in the steam was determined from the tem- 
perature readings taken at definite time intervals during each 

test, and the average temperatures obtained by calibration of 

the calorimeter at the completion of the tests. The moisture 

in the coal was obtained by laboratory tests made with samples 

collected at definite times during the tests. 

COAL USED AND METHOD OF FIRING. 
It was found necessary to use, in connection with the Poca- 

hontas coal obtained purposely for the test, as certain propor- 
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tion of Somerset coal, in order to more readily break up the 
clinkers which spread over the grate, partly stopping up the 

air spaces when using Pocahontas alone. The slag formed by 

the Pocahontas coal seemed to accumulate about the ash of the 

Somerset in such a way as to enable dislodging by slicing the 

clinkers without too much trouble. 

The method of firing adopted was the so-called alternate 

system, consisting of spreading the coal eyenly over the grates, 

with regular time intervals between each firing and a certain 

number of shovelsful fired at each door. These varied between 

two to six, depending upon the rate of combustion. The thick- 

ness of the fires varied from 4 to 6 inches at the front and 

between 6 and 10 inches at the rear. 

The ashpan was hauled at the end of one test and the be- 

ginning of the next; the amount was weighed and corrections 

made for moisture. 

The proportions of coal used were as follows: First test, 

2 Pocahontas to r Somerset; second test, 5 Pocahontas to 2 

Somerset; third test, 5 Pocahontas to 1% Somerset; fourth 

test, same as third, except that for the last four hours Poca- 

hontas coal was used exclusively. 

RESULTS. 

Test No. 1, at 15 pounds coal per square foot of grate per 

hour, began 8 A. M. Noy. 1, and finished at 8 A. M. Nov. 2. 

Weather clear; the compartment was open. The rate of 

evaporation from and at 212 degrees F. per pound of com- 

bustible was 12.09 pounds of water into dry steain. 

Test No. 2, at 25 pounds coal per square foot of grate, began 

8 A. M. Nov. 2, and finished at 8 A. M. Noy. 3. Weather clear 

at beginning, then cloudy and rainy; the compartment was 

closed, with an average air pressure of 1.04 inches of water. 

The rate of evaporation, figured on same basis as test No. 1, 

was 11.58 pounds of water into dry steam. 

Test No. 3, at 35 pounds coal per square foot of grate, began 

at 8 A. M. Nov. 3, and finished at 8 A. M. Nov. 4. Weather, 

rainy; compartment was closed with an average air pressure 

of 1.65 inches of water. The rate of evaporation, figured same 

as before, was 10.85 pounds of water into dry steam. 

Test No. 4, at 40 pounds coal per square foot of grate, began 

at 8 A. M. Nov. 4, and finished at 8 A. M. Nov. 5. Weather 

rainy during first half, then clear. The compartment was 

closed; fan in operation, with an average air pressure in the 

fire-room of 1.62 inches of water. The rate of evaporation, 

figured same as before, was 11.048 pounds of water into dry 

steam. The actual amount of coal burnt per square of grate 

was 39.91 pounds. 

Difference between pressure in fire-room and draft in flue 

for the four tests was 0.23, 0.64, 1.58 and 1.8 inches, respec- 

tively. ; 

Average moisture in coal used for the four tests was 3.31, 

2.23, 3.31 and 3.06 percent, respectively. : 

The average percent of refuse in dry coal was 8.54, 7.15, 

5.68 and 5.84, respectively. 

The proximate analysis of the fuel used gave: 

Somerset. Pocahontas. 

Percent. Percent. 

IMoxeal CAMO. coccos0000 71.53 75.68 

Volatile matter:.2...-.-. 14.91 19.67 

Moistuneieeeceeaeecie 4.57 2.34 

WAS Wil Ssatapsneyarsiershepsraneoe oat 8.90 2.30 

Sulphurkaoae ane 1.60 GB 

Calorific value of coal by calorimeter per pound of com- 

bustible: Somerset = 15,968 British thermal units, Poca- 

hantas = 15,464 British thermal units. 

After completion of the tests the boiler was opened up and 

examined and found in good condition. 
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NEW DRY=DOCK OF THE TOLEDO SHIPBUILDING 

COMPANY. 

A large dry-dock, involving some unique features of con- 

struction, has recently been built at the yards of the Toledo 

Shipbuilding Company, Toledo, Ohio. The dock is 100 feet 

by 7oo feet, and is designed to accommodate the largest ves- 

sels operating on the Great Lakes. It is built throughout of 
concrete, and there is in conjunction with’ it a building berth 

located on one side of the dock, so that vessels can be side- 

launched directly into the dock. This is the first time that 

such an arrangement has been carried out, and its advantages, 

of course, are obvious. The building berth, with its gantry 
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from either side to the center drain, and a drop of 3 feet 

3 inches in the total length. The east dock wall is of uniform 

section from end to end, with a footing 2 by 14 feet and wall 

14 feet across the base, 3 feet across the top and 25 feet 6 

inches high. The top of the west wall, which is the launching 

side, is necessarily level, so that the wall section varies in 

height from 22 feet 6 inches at the portal to 19 feet 3 inches 

at the far end. The footing is uniformly 2 feet by 14 feet and 

the top 4 feet 2 inches. The walls rest on firm blue clay and 

20-foot piling. The piling rows are spaced 5 feet and the piles 

about 4 feet. 

Both walls have sets of four steps at every alternate 10-foot 

sections for shoring, and have the necessary sheaves for bilge 

\ VIEW OF NEW TOLEDO DRY-DOCK UNDER CONSTRUCTION. 

crane, the dock walls and portals are built entirely of steel and 

concrete. The only timber used is in the pile foundations, the 

floor system and the temporary end of the dock, which is de- 

signed to be lengthened should it ever become necessary to 

provide for ships longer than the 600-foot class: 

This new dock is built on the site of an old wooden dock, 

which was 50 feet by 150 feet. The entrance is irregular in 

outline, because the dock and harbor line are not at right 

angles. Its dimensions are 114 feet 7 inches along the harbor 

line, 37 feet across the west end, 30 feet across the east end, 

and it has a depth of 27 feet. The clear portal entrance di- 

mensions are 94 feet and 82 feet across the top, and still 

levels respectively with a depth of 21 feet 6 inches. These 

dimensions will admit any boat now in use on the Lakes, or 

which is likely to be constructed for some time to come. 

The photographs and drawings show the nature of con- 

struction and the general arrangement of the dock relative to 

some of the shops in the yard. A complete description of the 

dock appeared in a recent issue of the Engineering Record, 

from which the following is taken: The dimensions of the 

dock proper are 78 feet width along the floor sill line, 95 feet 

width face to face of dock walls at mean water level, and 659 

feet length from the dock side of the portal to the end along 
che center line. The floor of the dock has a pitch of 6 inches 

block chains. In addition, the west wall has large cast iron 

snubbing posts set flush with the wall top and face for 4o feet, 

and malleable iron pedestals every 10 feet for supports to the 

g-inch channel stringers carrying an A-frame track. 

_ The timber floor is carried on the clay and on piling. White 

oak 12-inch by 12-inch caps run lengthwise of the dock, and 

every 10 feet 6 inches carry 14-inch by 14-inch yellow pine 

sills level from wall to wall. Short 14-inch by 14-inch white 

oak sills carry intermediate sets of keel blocks. The long sills 

carry 3-inch by 18-inch white oak slides, and on these the bilge 

blocks have their bearing. The 2-inch overhang of the 18-inch 

planks serves as.a grip for the bilge block anchors. The bilge 

and keel blocks are built up with 12-inch by 12-inch and 

14-inch by 14-inch timbers drifted together. The 3-inch oak 

plank flooring is laid between the sills, having a pitch of 6 

inches toward the center to facilitate drainage. 

The end of the dock is constructed of timber, in order to 

simplify the matter of lengthening if such action should be 
deemed necessary in the future. 

The building berth has introduced an entirely new feature 

in dock construction, in that it is entirely of reinforced con- 

crete. It has a width of 79 feet; the full length of the dock. 

Concrete ways are located every 10 feet and concrete cross-tie 

beams every 7 feet 6 inches, the whcle supported by 30-foot 
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DETAILS OF REINFORCED CONCRETE BUILDING WAYS. 

pile foundation. The ways have a section of 24 inches by 27 

inches, reinforced with six and eight 7-inch plain bars and 

7/16-inch stirrups. 

The ways have a rise of 3 feet in the 40 feet next to the 

dock, and in this part heavier reinforcement is placed to take- 

care of the launching strain due to the motion of the sliding 

boat. The concrete cross-tie beams have reinforcement of 

eight 9/16-inch plain bars and 7%-inch stirrups. Trigger lugs 

GATE OF NEW DRY-DOCK. 

are cast on the ways on the side away from the horizontal 

center line of the berth. An 11-foot 3-inch by 3-foot 5-inch by 

10-foot concrete rudder well is provided near the south end 

of the berth. 

It was necessary to construct a cofferdam and in connection 

with the excavation to remove the old wooden dock. The 

tearing out of the old dock timbers was started on March 15, 

1909, and the new dock was made ready for a boat Dec. 18, 

1909. The general layout and design were prepared by Mr. 

Drag Buck 
y Bevotvixy Derrek 

A. V. Powell, M. Am. Soc. C. E., of Chicago. The design of 

the steel work, reinforced concrete ways and gate was worked 

out at the shipbuilding company’s engineering department 

under the direction of Mr. C. B. Calder, general manager. 

Mr. Harry C. McClure acted as inspector for the company. 

The work was executed by the A. Bentley & Sons Company, of 

Toledo, Mr. C. O. Lasley, Assoc. M. Am. Soc. C. E., being 

engineer. 

TWIN=SCREW MOTOR YACHT JOYEUSE. 

One of the most successful boats designed for use as a 

gentleman’s yacht during the past season is the twin-screw 

craft Joyeuse, designed by Messrs. Cox & Stevens, of New 

York, and built by the Pusey & Jones Company, of Wilming- 

ton, Del., for Mr. Henry W. Savage, of New York. The 

principal dimensions are: Length over all, 98 feet; beam, 

16 feet; draft, 4 feet 6 inches. 

The motor power consists of two six-cylinder, air-starting 

Standard engines, with a nominal horsepower of 100, but 

which develop better than 125 horsepower apiece, and give a 

speed of at least 15 miles an hour. The’engines are situated 

amidships, and are in a compartment separated from the rest 

of the vessel by heavy steel watertight bulkheads, without any 

openings in them whatsoever; this compartment also contains 

the gasoline supply, which is of 1,500 gallons, carried in three 

copper tanks of 500 gallons each. The engine compartment 

contains in addition an electric light plant of sufficient capacity 

to light the boat throughout, including a large searchlight. 

The general appearance of-the boat is pleasing, her free- 

board being moderately high, and the vessel being of flush- 

deck type, with bulwarks which tend to reduce the apparent 

height of the deckhouses, of which there are two. The for- 

ward house is used as a music room, and the after-house is 

the dining room; this arrangement being decided upon for the 

reason that the owner’s quarters are forward and the crew aft. 

Two pole masts are carried, on which sail can be spread when 
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PLAN OF TOLEDO DRY-DOCK, SHOWING CONTRACTOR’S EQUIPMENT IN PLACE, 
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VIEW OF COMPLETED DRY-DOCK AND REINFORCED CONCRETE BUILDING BERTH, WITH GANTRY CRANE. 

desired, these masts and the stack being so arranged that they 

can be taken down in passing under canal bridges. 

The construction of the hull of the vessel is of steel, suf- 

ficiently strong to make the boat a durable one, and not so 

heavy as to overload her; this form of construction being 

adopted for the reason that it gives much more available 

space below for quarters than as if the vessel were built of 

wood. In addition to the steel bulkheads enclosing the engine 

room, there is a forward and also an aft collision bulkhead, 

so that the hull is well sub-divided for protection against col- 

lision. 

The deck houses and all the skylights, hatches, hand rails, 

etc., are of mahogany, the deck itself being of white pine, all 

the deck fittings being of bronze, and all appointments of 

every description being of the best possible character. The 

Owner’s room is just forward of the engine space, and sepa- 

rated from it by a double bulkhead to reduce the noise from 

the engines. This room extends the full width of the vessel, 

and is 10 feet in length. In finish this room is of satinwood, 

handsomely paneled, and furnishings consist of a large double 

berth on the port side, with a wardrobe forward of same, and 

on the starboard side a writing desk, bureau and seat, which 

5 : 5 INTERIOR OF THE DOCK, SHOWING KEEL AND BILGE BLOCKS IN PLACE, 
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may also be used for stowage space. On the after end of 

this room, on the starboard side, a 7-foot sofa is placed against 

the bulkhead, and on the port side, completely shut off from 

the stateroom, is a lavatory; this portion of the room being 

so arranged by an ingenious layout of pillars and columns so 
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two single rooms just mentioned is utilized as a large state- 

room, having on the port side a double built-in berth and 

bureau, and on the starboard side a wash basin, wardrobe and 

settee. All these rooms are finished in Colonial style, with 

mahogany furniture, doors and trim, the balance being white 

FIG. 1.—MOTOR YACHT JOYEUSE, DESIGNED FOR HENRY W. SAVAGE BY COX & STEVENS. 

as to make a very attractive appearance and at the same time 

give the owner a great deal of comfort. 

On the starboard side of the passage the space underneath 

the stairs is utilized as a storeroom, having in it a berth that 

in an emergency can be used for a valet. On the port side 

pe CN 

FIG. 2.—AFTER DECK. 

of the passage, opposite the stairs, is a feree bathroom, haying 

a 5-foot 6-inch tub, wash ‘basin, toilet and linen locker; this 

room being tiled floor and having a wainscoting tiling also. 

Forward of the bathroom on the port side is a single,stateroom, 

with a built-in berth, bureau and seat, a similar stateroom 

being opposite this room on the starboard side. At the end 

of the passage and opening into it, the space forward of the 

enamel finish with egg-shell gloss, handsomely paneled. 

The forward house, to which reference has already been 

made, has at its forward end a stairway on the starboard side 

leading to the quarters below, and on the port side upholstered 

transoms, which can be used as berths in an emergency, and 

‘ z G 
FIG. 3.—SMOKING ROOM, LOOKING FORWARD. 

ee ) 

otherwise Rorsin, comfortable seats. 

liberal dimensions, being 9% feet wide and 16 feet long, and 

forms a very comfortable lounging space. The finish inside and 

out is of carefully selected mahogany, handsomely paneled, 

and the color scheme of the upholstery is green, making a very 

pleasing combination, 

In the after end of this 

house is a piano and writing desk. This house is of ViELYau 
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PLAQUE PRESENTED TO REAR ADMIRAL MELVILLE ON HIS SEVENTIETH 

BIRTHDAY. 

The after-house is the same breadth as the forward house, 

and is 16 feet in length. The forward part of this house is 

utilized for a pantry, and contains an ice-box, dish rack, sink, 

glass cupboard, dumbwaiter to the galley, which is below, 

and has on the port side a recess, partitioned off, forming the 

entrance to the engine-room. ‘The pantry is finished in ma- 

hogany, and the floor tiled with interlocking rubber tiling. 

This room communicates by swinging doors to the dining- 

room, which is in the after portion of the house. The only 

fixed furniture in the dining-room is a very handsome Golonial 

sideboard in the forward end, there being a round extension 

table, capable of accommodating twelve persons when fully 

opened, and the necessary number of mahogany dining chairs. 

On deck there is ample room for the owner and his guests, 

the deck being exceptionally clear and free from obstructions. 

The vessel is navigated from on top of the forward house, 

there being an awning over this house, so that it makes a very 

comfortable place for the owner and his guests as well as for 

the helmsman. This vessel is also very fully equipped in each 

department, the outfit of boats including a 16-foot motor boat, 

with a speed of 8 miles an hour, and also a 14-foot dinghy or 

service boat. 
The yacht has attracted wide interest on account of her 

variation from the conventional® design of yachts, and while 

Messrs. Cox & Stevens have turned out a boat that is entirely 

unique, many of the little details and conveniences show care- 

ful thought on the part of Mr. Savage, who is not only an 

ardent yachtsman but a sailor of long experience. 
The unusual flexibility and reliable performance of the boat’s 

engines on her maiden trip from Wilmington to New York, 

through the canal, is a matter of comment. The ease with 

which she handled in and out of canal locks, at times when 

absolute stopping and starting of the engines was necessary, 

was a source of great satisfaction. Later on, in deep waters, 

during a period of very heavy weather, her performance was 

equal to that of boats twice her size—the full, flaring bow 

keeping her practically dry through the worst of it, and her 

roll being remarkably easy. 

The first steamboat ever built in Venezuela was launched 

November 6, 1910. The vessel is of 61 tons displacement, 

Tribute to Rear Admiral Melville. 

-Tuesday, the 1oth of January, being the-seventieth birthday 

of Rear Admiral George W. Melville, engineer-in-chief of the 

United States navy, retired, a few of his friends, with very 

little preliminary notice, recognized the occasion by presenting 

him an engraved plaque. At the top was a picture of the 

Columbia, at the bottom a picture of the Melville reducing 

gear, and at the sides badges of the Grand Army of the Re- 

public and the Loyal Legion. The photograph shown here- 

with gives a very excellent idea of the appearance of the 

plaque. Accompanying this was an engraved address of con- 

gratulations with the names of the ninety-six contributors. 

Rear Admiral Melville was for sixteen years engineer-in- 

chief of the United States navy. During this time he was 

responsble for new designs of machinery for about one hundred 

and twenty vessels of all classes, including twenty-four battle- 

ships and forty-one armored vessels of all kinds, The aggre- 

gate horsepower was close to a million and a quarter. One of 

the most notable triumphs of his professional career was the 

use of triple screws on the cruisers Columbia and Minneapolis, 

while to-day his development of reduction gearing for marine 

steam turbines bids fair to solve one of the most important 

engineering problems of the day. 

New Offices for International Marine Engineering. 

The increased demands put upon us for office facilities have 

necessitated our moving into much more spacious quarters, 

and, beginning Feb. 1, our offices in the “Whitehall Build- 

ing,’ 17 Battery Place, New York, will be in the recently- 

completed addition to the building in rooms 934 and 935. We 

shall have considerably more floor area and better facilities in 

THE NEW WHITEHALL BUILDING, WHERE “INTERNATIONAL MARINE 
2 

ENGINEERING” IS PUBLISHED, 
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every way for expediting business. On the picture shown 

herewith the four office windows facing the west have been 

marked to locate the new offices. The rooms extend back 

across the greater part of the north end of the building. As 

we command a view of New York harbor, the Statue of 

Liberty, and all of the shipping passing in and out, we invite 

our friends to call and not only inspect our spacious new offices 

but also enjoy the view from our windows. 

SHIPBUILDING IN 1910. 

According to figures published in the Glasgow Herald, the 

total tonnage of vessels, including warships, built in the world 

in I910 was 3.0 percent greater than that built in 1909. In the 

United Kingdom there was an increase of 13.4 percent; in the 

United States an increase of 25 percent, and in Japan an in- 

crease of I1.I1 percent. Most of the other important ship- 

building countries suffered a marked decline. In Germany 

the total tonnage, including warships, built in I910 was 21 

percent less than that built in 1909. In France there was a 

decrease of 17 percent; in Italy a decrease of 9.8 percent; in 

Russia a decrease of 16 percent; in Belgium a decrease of 12.2 

percent, and in Holland a decrease of 29 percent. The figures 

are as follows: 

1910. 1909. | Increased 
Tonnage 

Built 
Tons. 1G ISK IR Tons. 1G 1861 Percent. 

Scotland...... 420,250 624,268 427,325 638,310 | —1.6 
England.... 752,136 861,031 633,299 708,383 18.8 
Ireland..... 167,102 137,730 120,904 123,750 38.2 

U.K. totals. .... 1,339,488 | 1,623,029 | 1,181,528 | 1,470,443 13.4 
Colonial. ..... 24,077 9,23 17,425 6,419 38.1 
United States....... 351,369 304,689 281,271 213,770 25.0 
Germany... 217,748 303,937 277,155 414,647 | —21.0 
Holland errrder 124,115 86,919 174,920 72,901 | —29.0 
France. . 110,276 170,010 132,877 186,860 | —17.0 
Japan... 60,19 96,638 54,154 52,204 iL i 
Italy... 36,075 62,600 40,030 62,719 —9.8 
Norway. . eon 32,998 30,890 32,216 22,533 2.4 
Austria- Hungar EiNhaned co 32,121 29,796 55,196 70,650 | —41.8 
Belgium..... aes 15,302 26,965 17,429 1,305 | —12.2 
Denmark. . 11,922 10,758 11,952 10,306 —0.2 
Sweden.. 9,733 21,940 7,095 23,400 37.2 
Other countries........ 10,319 3,545 10,274 8,595 0.4 

Grand total.......| 2,375,735-| 2,780,953 | 2,293,522 | 2,616,752 3.6 

A comparison of the work done in the principal shipbuilding 

centers of the world is shown by the following: 

Vessels. Tons. 1G 1st, 12, 

MherClydeés. jo. ee ee ee Eee 358 392,392 593,840 
Wi GSE Becoaesdce odben ot none ne: 151 351,369 304,689 
The Tyne. . Ped OO Mae Sen Conet 81 236,688 272,991 
Germany. . RAMEInG neon 310 217,748 303,937 
Tees and Hartlepools. tite aac CTE 86 187,305 115,975 
The Wear.. are SESE Soe 58 173,673 124,205 

As was the case last year the largest tonnage launched by 

any one concern during the year was by Harland & Wolff, at 

Belfast. The leading shipbuilders in the order of tonnage 

launched during the year are given below: 

Vessels. | Tons. 

Harland & Wolff. . eae a ee 8 115,861 
American Shipbuilding Co. (7 yards). Fes ore ae 17 79,598 
Russell and Company. 23 ee 12 66,462 
Swan, Hunter and Wigham 1 ‘Richardson. - syste 16 65,326 
The Great Lakes Works.. RE otal osteo 9 58,908 
William Gray and Company... mae sauoutocs 13 51,917 

The most important launch of the year was that of the 

White Star liner Olympic at Belfast, as described in our 

December issue. This vessel, it will be recalled, was of 

45,000 tons. The next largest vessel launched was the France, 

23,000 tons, of the Compagnie Genéralé Transatlantique, build- 

ing at the Atlantic Works, St. Nazaire, France. Other large 

vessels launched during the year included the Cunard Fran- 

coma, 19,150 tons, by Messrs. Swan, Hunter & Wigham Rich- 

ardson; the Edinburg Castle, 13,326 tons; the Maloja, 13,000 

tons, and the Themistocles, 11,500 tons; all by Messrs. Harland 

& Wolff. 

In the United States, where the most pronounced increase in 

shipbuilding occurred, the total tonnage of merchant vessels 

built in 1910 was 332,719. This, as compared with the 207,309 

gross tons built in I909, is an increase of 61.3 percent. The 

most significant fact connected with this satisfactory increase 

was the large amount of merchant tonnage built on the At- 

lantic coast. The gross tonnage of steel steamships built on 

the Atlantic and Gulf coasts (108,436 tons) was 102 percent 

greater than in 1909. Only twice in the last ten years have 

these figures been exceeded—once in 1902 and again in 1907. 

Both of these years, however, were years of exceptional pros- 

perity in the shipbuilding industry. On the Great Lakes the 

increase in the gross tonnage of steel steamships during the 

last year as compared with 1909 amounted to 70.7 percent. 

A large number of vessels of 6,000 and 7,000 tons gross were 

built by the American Shipbuilding Company, as well as many 

freighters of 3,000 and 4,000 tons. On the coast the greatest 

volume of merchant work was done at the yards of the 

Newport News Shipbuilding & Dry Dock Company, Newport 

News, Va. The output of this company included four ships 

of over 6,000 tons each for the Southern Pacific Company ; 

two passenger and freight steamers of 5,425 tons for the Ocean 

Steamship Company; two freighters of 4,100 tons for the 

San Francisco & Portland Steamship Company, two Isher- 

wood framed freighters for the A. H. Bull Company, New 

York, and the oil carrier J. A. Chanslor of 4,038 tons. Three 

steamships of over 6,000 tons were built by the Maryland Steel 

Company, at Sparrows Point, Md., for the American-Hawalian 

Steamship Company. This company also delivered two mod- 

ern bay steamers. The New York Shipbuilding Company, of 

Camden? N. J., built two colliers of over 4,000 tons each for 

the coastwise Transportation Company, Boston, and the prin- 

cipal merchant work at the Fore River Shipbuilding Company, 

Quincy, Mass., included a 3,800-ton freighter for the Union 

Sulphur Company, New York, and a molasses steamer of 

4,711 gross tons, for the Cuba Distilling Company, besides the 

magnificent steam yacht Aloha, built for Commodore James, 

of the New York Yacht Club. Two new Wilson Line steamers 

were built by the Harlan & Hollingsworth Company, Wilming- 

ton, Del., and this company also turned out the steamer North- 

land, 3,282 tons, for the Maine Steamship Company. A large 

part of the work done by coastwise shipyards, however, ex- 

clusive of warship construction, consisted of smaller craft, such 

as tugs, car floats, ferryboats, river steamers, yachts, trawlers, 

etc. 
During the year the battleship Delaware was completed by 

the Newport News Shipbuilding Company, and the North 

Dakota by the Fore River Shipbuilding Company. Eight de- 

stroyers were also completed, one by William Cramp & Sons, 

one by the New York Shipbuilding Company, two by the Bath 

Iron Works, two by the Newport News Shipbuilding & Dry 

Dock Company, and two by the Fore River Shipbuilding Com- 

pany. The Fore River Shipbuilding Company also delivered 

two submarines. The warships now under construction in the 

United States include four first class battleships with another 

one soon to be laid down; nine destroyers with contracts in 

hand for six more, and nine submarines with three others con- 

tracted for but not yet laid down. In addition to this there 

are 27,000-ton battleships building for the Argentine govern- 

ment at the yards of the Fore River Shipbuilding Company 

and the New York Shipbuilding Company, as well as a number 
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of government vessels building at Cramp’s for the Cuban navy. 

Shipbuilding in the United Kingdom during 1910 was dis- 

tributed as follows: 

1910. 1909. 

Vessels. | Tons. | I. H. P.| Vessels. | Tons. | I. H. P. 

sihelClydemarmereeecenrn 358 | 392,392 | 593,840 354 | 403,187 | 610,985 
INNS ICs coosoa000.00 00 17 9,385 5,935 17 9,224 8,100 
phheway Merrie ven 15 5,982 7,800 ll 8,074 8,590 
Dee and Moray Firth... 60 12,491 | 16,693 36 6,840 | 10,635 
puhcebyne seek. 81 | 236,688 | 272,991 112 | 199,307 | 262,996 
Tees and Hartlepools... 86 | 187,305 | 115,975 46 | 122,733 | 69,025 
shegwiearee nine ess. 58 | 173,673 | 124,205 57 | 132,633 | 95,556 
Royal Dockyards........ 4 LPHVAL || coseeo 6 AG‘GL20 |r 
Mersey to Solway....... 95 41,835 | 144,801 92 85,228 | 164,950 
muhe}Humberse serene: 77 28,033 | 42,710 72 24,414 | 35,375 
INNS WENES 66006005000 142 11,532 | 30,680 96 7,053 | 11,618 
English Channel........ 93 11,373 | 128,969 104 9,920 | 68,101 
Bristol Channel......... 56 9,176 700 57 5,399 762 
reland sere doce 167,102 | 137,730 ... | 120,904 | 123,750 

It will be noticed that, with the exception of the Clyde and 
‘the Mersey to Solway districts, there was a substantial gain 

in all parts of the United Kingdom. The decrease on the 

Clyde was due very largely to labor troubles, which resulted 

in the shipyard lockout, and does not give a true indication of 
the condition of business. On the whole, the amount of work 
turned out on the Clyde has been very satisfactory, and, in 

view of the large number of orders which are now in hand, 
‘the prospect is exceedingly good. There has been a falling off 
in warship tonnage, although in one case, that of the Fairfield 
Shipbuilding Company, a record was made by building com- 
plete seven destroyers within the year. Also at the Clydebank 
yard of the John Brown Company, a cruiser and three de- 
stroyers were built, which is also a good showing. The Fair- 
field Shipbuilding Company have to their credit the production 
of the largest total indicated horsepower of engines of any 
firm in the United Kingdom, although Messrs. Harland & 
Wolff approach very closely their figures. The largest. mer- 
chant vessel built on the river during the year was the 
Roturua, 11,130 tons. This vessel is also notable as the third 
vessel to use the combination of reciprocating and turbine en- 
gines. At present there is an enormous tonnage of both naval 
and mercantile shipping in ‘hand on the Clyde, and the coming 
year should prove a record breaker. The placing of the con- 
tract for the Cunard Line’s new mammoth liner with John 
Brown & Company is the most important order for merchant 
ships now in hand. 

Nearly all English shipyards report a revival in trade and 
good business prospects for the coming year. On the Tyne 
are building the Cunard steamer Franconia, at the yards of 
Messrs. Swan, Hunter & Wigham Richardson; the battleship 
Hercules, at Jarrow; cruiser Weymouth, at Elswick, and three 
destroyers at Hebburn. Messrs. Swan, Hunter & Wigham 
Richardson have to their credit the largest tonnage launched 
on the Tyne during the last year. On the Wear, a district 
which suffered severely during the recent depression, the ship- 
yards have been extremely active during part of the previous 
year, and have a good volume of business on hand for the 
coming year. The largest merchant work is being carried out 
at Sunderland, where two vessels for Norwegian owners are 
being built which will have a carrying capacity of 12,500 tons 
each. As previously stated, the Mersey to Solway district 
showed a decrease in the total tonnage built in 1910, and this is 
largely due to the fact that no large warship was launched 
during 1910. A large amount of engine building was carried 
out, however, and for the coming year a contract has been 
placed at Barrow for a Japanese Dreadnought. Here also a 
British cruiser is being built. The British Admiralty have also 
placed an order for a first class battleship at Birkenhead. 
The foregoing review, although brief, is sufficient to show 

the general revival in shipbuilding which has occurred in 

Great Britain and America during the last year, and when it is 

noted that according to Lloyd’s statistics the total work now 

on hand in Great Britain is 20 percent greater than was the 

case a year ago, it is evident that the prospects for the coming 

year are very good. 

Launch of the Arkansas. 

The United States battleship Arkansas was successfully 

launched at the yards of the New York Shipbuilding Company, 

Camden, N. J., Saturday, Jan. 14. 

The Arkansas is 562 feet long over all, 554 feet long be- 

tween perpendiculars, 93 feet 21% inches breadth on load-water- 

line, with a mean draft of 28 feet 6 inches. The full-load 

displacement will be 27,243 tons; the normal displacement, 

with two-thirds supply of stores and fuel and full supply of 

ammunition, 26,000 tons, and the estimated displacement on 

trial, 26,000 tons. The ship is to be driven by Parsons tur- 

bines on a four-shaft arrangement, which it is estimated will 
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THE LARGEST BATTLESHIP AFLOAT. 

develop a total of 28,000 shaft horsepower, giving the vessel 
a speed of 20% knots. A bunker capacity of 2,500 tons is pro- 
vided and 400 tons of oil fuel will also be carried. The boilers 

are of the Babcock & Wilcox watertube type. 
The armament of the vessel will consist of twelve 12-inch 

guns mounted in pairs in turrets on the center line of the ves- 
sel, and twenty-one 5-inch rapid-fire guns for defense against 

torpedo-boat attack. There will also be four 3-pounders, two 
I-pounder semi-automatic guns, two 3-inch field pieces and two 
.30-caliber machine guns. Two 21-inch submerged torpedo 

tubes complete the armament. 
The construction of the Arkansas was authorized March Bi, 

1909, and the contract with the New York Shipbuilding Com- 
pany was signed Sept. 15, 1909. The keel was laid Jan. 25, 
1gto, and the ship will be completed May 25, 1912. The con- 
tract price of hull and machinery was $4,675,000 (£963,000). 
She is being built under the supervision of Naval Constructor 
J. G. Tawresey. 



International Marine Engineering 

$/61.59 SAVED 
WITH THREE OUNCES 

OF VANADIUM STEEL 

TWO years’ test of Vana- 

dium against ordinary steel 
in a large railroad shop shows an 
actual saving of $761.59 on a 
single item—a flue cutter weighing 
three ounces. In one. year 1049 
carbon steel cutters were used to 
cut. 145,444 flues,—in’ the next 
year 68 Vanadium steel cutters 
cut 152,578 flues. The average 
number. of tubes cut with the 
carbon steel tool was 139, the 
average lot. the Vanadium 
steel, 2,244. The cost of the 
carbon steel cutter per hundred 
flues was 54 cents, compared with 
1-6/10. cents. per 100 with the 
Vanadium steel tool. 

HIS means that there has been 

als a revolution in making steel— 

what we call steel is a relic of the 

past compared to the new Vanadium 

Steel. In final cost Vanadium 

Steel is the cheapest high-duty 

metal known. In actual service it 

is the strongest, most 

elastic and longest lived ‘steel that 

toughest, 

can be made. 

’ In workability it melts, welds, 

rolls, forges, stamps and machines 

like ordinary steel. It is made in 

many types for many uses; you can 

buy it from any reputable steel 

maker; it costs less than ordinary 

steel, service considered. 

Vanadium Steel means safety, 

economy, vitality, strength and ser- 

vice. Specify it, use it, save money 

by it and guarantee your product 

and your profits on it. 

Directions for making and heat-treating Vanadium Steel and illustrated 

tests and uses sent free in our booklets. 

AMERICAN VANADIUM COMPANY 
Miners of Vanadium Ores 

Largest Producers of Vanadium Alloys 

in the World. 

318 FRICK BUILDING PITTSBURGH, PENNA. 
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MARINE ENGINEERS 
SHOULD SPECIFY 

THESE METALS— 

N NS 

VICTOR VANADIUM 
BRONZE CASTINGS 

This Bronze composition is particularly 
adapted for Modern Marine Service, and is 
rendered tough, strong and uniform by the 
incorporation of Vanadium, which is con- 
sidered the greatest of all scavenger alloys, 
imparting to the metal greater wearing 
qualities. This bronze is ten per cent 
lighter in actual weight than any other 
bronze casting of the same pattern. 

These castings can be forged. 

The structure is close and clean, capable 
of withstanding high pressure for valve 
service. 

A cylinder 9-16 of an inch thick, three 
inches in diameter and fifteen inches long 
has been subjected to a pressure of nine 
thousand pounds. 

TENSILE STRENGTH on 1" Section: 

56000 to 65000 Ibs. per square inch. 

ELASTIC LIMIT: 

22000 to 34000 Ibs. per square inch. 

Tihs mate is used in submarine vessels 

in Japan, Austria, Russia and every vessel 
of this type in the United States. 

VICTOR VANADIUM 
NON-CORROSIVE SILVER METAL 

This Metal is non-corrosive and is par- 
ticularly useful for sea-going service. 

It finishes to a silver color and takes a 
high polish whose lustre can be maintained 
quite readily by simply rubbing, adding 
greatly to its usefulness and effect as orna- 
mental hardware for marine use 

It is an ideal metal for propellers, for it 
withstands salt water and all vegetable and 
mineral acids, nitric acid excepted. It is 
of great strength and toughness and should 
be used for valves and couplings fer fire 
apparatus on account of its non-corrosive 

qualities, in place of nickeled castings, as 
nickel finally peels off, and this metal not 
being plated, cannot peel. 

TENSILE STRENGTH: 

66000 Ibs. per square inch. 

ELASTIC LIMIT: 

36000 lbs. per square inch. 

This metal will be found indispensable 
to marine service when once used. 

WRITE FOR CATALOG 

VANADIUM METALS COMPANY 
FRICK BUILDING 

PITTSBURGH, PENNA. 

When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 
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PRACTICAL EXPERIENCES OF MARINE ENGINEERS, 

Incidents, Relating to the Design, Care and Handling of Marine Engines, Boilers and Auxiliaries; 

Breakdowns at Sea and Repairs. 

Air=-Pump Troubles. 

One of the contractors of an English insurance company 

has stated that about one-third of all engine accidents are 

caused by air pump fractures, and every engineer knows 

that air pumps, with their valves, seats, etc., give the most 

trouble. The valves are of either india rubber, fiber or brass. 

India rubber valves are incapable of withstanding high tem- 

perature water, so that they seldom last long; fiber valves are 

better, but the best are brass valves, especially if made of 

Kinghorn metal. With brass valves, the vacuum in the con- 

denser falls away by leakage rather quickly after the stopping 

of the engine. With fiber valves this action is not so quick, 

and with rubber valves there is little leakage. If the valves are 

placed vertically, they must always be of india rubber (for 

instance, such is often applied for circulating pumps), as brass 

or fiber valves do not work well in this position. ; 

The quality of fiber used for valves must be very good 

indeed. Some are very untrustworthy, as they swell when the 

Fic. 1. 

valve becomes wet. Such an occurrence happened on board 

the tug M. C. The fiber valves of the air pump, which was 

connected to a jet condenser, were flat and, as is usually the 

case, there was not very much space around the valve. After 

some months’ running, the vacuum became very poor, the 

pump was dismantled and it appeared that all valves had 

swelled, the bucket valve becoming 7% inch larger in diameter 

FIG. 2. 

and about % inch thicker. The ring space around the valve 

had become very small and the lift was too slight. Therefore, 

the resistance of the passing water had become too great for 

the guard to stand and this had broken in four pieces. 

Another valye guard was made (Fig. 1), not flat, but 

curved. A smaller thickness of fiber was taken and in addi- 

tion, the guard was secured to the piston by four studs, so 

that it could not bend or break. This fiber was of much bet- 

ter quality and when wet it bent with ease. After these 

repairs, the valves gave no further trouble and they have 
lasted for a reasonably long time. 

It is not good practice to have foot valves of air pumps 

made of fiber. Brass valves are better for this purpose, 

as sometimes these valves remain open a moment and then 

fall down; thus giving a disagreeable shock in the pump, which 

is heard from time to time. When such a foot valve is re- 

placed by a brass one the shock is eliminated. 

It often happens that when the air pipe from the top of 

the hot well is led overboard and is bolted at the ship's side 

FIG. 3. 

to a non-return valve, the feed pump does not work and the 

feed water is taken overboard with the air. The cause of 

this is that, when in the single acting pump the bucket is 

rising and the air lifts the non-return valve, the rush of air 

is such that a partial vacuum is formed in the pipe. The 

water in the hot well is sucked up into the waste pipe and 

with the falling stroke of the pump it is discharged overboard. 

If a small tube is placed in the waste pipe and led upwards, 

the air may go back and the feed pump will perform its duty 

again. In this small pipe a cock must be placed, and also in 

the pipe from the under side of the hot well. When the 

engine stops, these cocks must be shut so that the vacuum can- 

not fall back. 

The packing of air pump pistons is often very inefficient. In 

some types of pumps grooves are turned in the piston, but these 

water seals are scarcely sufficient. In ordinary pumps, rope pack- 

ing is much used, but the best packing is formed by small brass 

springs. These must lie against the cylinder with very little 

tension, so that they can never break; since if they should 

break they would do much harm in the pump. 

In one case known to the writer, where a triple expansion 
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engine was installed, it was impossible to get any vacuum in 

the condenser ; and it appeared that the air pump did not pump 

water, either. The valves were taken out but were found in 

good order; then it was thought that the pump base was burst, 

but this did not seem to be the case; finally one of the men 

suggested that perhaps no hole had been made in the packing 

between the condenser and the air pump flange. Therefore, 

the pump was taken off, but the packing was found in good 

order. It was now found, however, that in the pump base 

was cast a thin wall (Fig. 2), caused, presumably, by the 

shifting of the core when cast. The water and air could not 

flow towards the air pump, so that it was impossible to get 

any vacuum. This wall was taken away and then the pump 

worked satisfactorily. 

For the design of pump gear, the pressure on the pistons 

is taken as 30 pounds per square inch, and with this pressure 

the stresses of the parts are taken rather low. It might 

happen, however, that this pressure would be taken too low, 

as the following will show: 
In the tug W there was placed a compound engine with 

a jet condenser of the ordinary type with the air pump placed 

behind the low-pressure column. The pump was driven from 

the low-pressure crosshead by cast steel levers (Fig. 3). 

The bracket for the bearing was cast to the after column. 

When the tug was towing in very low water, the screw 

touched a large stone and three of the four blades were torn 

off. At this moment the engineer was on deck, and as the 

* fireman did not know anything about the engine there were 

four or five minutes when the engine raced tremendously 

and the air pump made a terrible noise. When the engineer 

succeeded in stopping the engine, a sharp knock was heard, 

and the whole bracket fell down and was moved up and down 

by the final revolutions of the engine. The pump crosshead 

was bent and also had to be renewed. The boat was towed 

to the engine works, where a new column was ordered, with 

the bracket made stronger. 

To prevent accidents of this kind, some engine works make 

the bolts for the pump links very weak so that they will break 

before any other part. Some reserve bolts are then supplied 

and a few hours’ work putting in a new bolt will repair the 

break. 

D. K. 

A Little Comparison. 

A great difference exists as regards the procuring of 

“tickets,” or licenses, for marine engineers in America and 

in England. In America, a man must be a citizen before 
he can even go before the Inspectors to pass for his license. 

He must show a reasonable period of time of his connection 

with engine work. An engineer must be licensed before he 

can have charge of a large plant, and it cannot be wondered 

at that an employer wants some security on his engines and 

boilers, as anyone without a knowledge of machinery might 

apply for and succeed in getting a job in connection with 

such, with disaster to everybody and everything. 

In Great Britain, on the other hand, a man of any nation- 

ality can apply for permission to “get his ticket.’ Three 

grades are in force there; second, first and extra chief’s. 

The latter is only tried for by engineers to prove their superior 

knowledge, and is in no way bound to be got by the engineer to 

obtain the highest positions on any boat. The second en- 

gineer’s certificate entitles him to take any position up to and 

below that of second engineer, while the first allows him to 

take complete charge over engines and boilers, as chief en- 

gineer. It often happens, of course, that the low grade cer- 

tificate engineer holds the first-class ticket, or license, and 

is only waiting his turn for promotion. 

International Marine Engineering 79 
RE EER OS SRS 

A man may get permission to sit for his examination, on 

condition that he has served five years in a machine shop 

and twelve months at sea, or three years in a shop and three 

to four years at sea, as sea time counts only one-half that of 

shore time, until the candidate has “‘put in five years,” appren- 

ticeship or its equivalent. 

If he fulfills the conditions he must pass an examination in 

arithmetic, engineering subjects, and drawing, and then if 

these are passed he has to satisfy the inspector that he can 

answer various questions put to him orally—a test which 

lasts from one-half to two hours. 
As there are no examinations for stationary engineers in 

England, of course they do not require a license for such 

a job, but a great preference is given to a marine engineer 

holding his certificate when a position is open over his dry- 

land brother who is not so fortunate as to have “followed 

the sea.” 
HANK. 

A Repair to a Broken Slide Spindle Gland. 

When a junior goes to sea he is sometimes apt to be more 

trouble than good, and an instance of this sort occurred on 

board a vessel making a long voyage where a junior, whose 

strength was in excess of his wisdom, broke a piece completely 

off a slide spindle gland, owing to hammering the gland up in 

order to drive the packing in, as he was repacking the gland. 

Fig. 1 shows the shape of the fracture, and it will be seen 

that a segment of the flange was knocked completely off. In 

order to repair this an iron ring was made of slightly smaller 

Ring Oontracted on. 

36 bolts with nuts 

Brass Bush 

FIG. 1. 

internal diameter than the outside diameter of the flange. This 

ring was heated up to redness, and after the broken piece of 

the flange had been put back into place the ring was slipped 

over and contracted on by cooling. In order to make a thor- 

oughly strong job of the repair a piece of 3£-inch plate was cut 

to the same size as the gland flange, and holes cut in it for 

the spindle and studs of the gland to pass through; 3-inch 

holes were then drilled through the gland flange, and the plate 

was secured by 3¢-inch tap bolts and nuts both to the gland 

flange and to the broken piece (Fig. 2). In this way the 

repair, which was at first regarded as temporary, was made 

strong enough to become a permanent job and the gland is still 

in service. ; Tuomas BEAcH. 

A Ship on Fire at Sea. 

Probably one of the most trying experiences which any 

marine engineer could encounter is to have to devise some 

means of coping with fire on board his vessel. The means for 

fire fighting are, of necessity, found to be of an inadequate 

description on board the majority of cargo vessels unless the 

fire happens to be discovered at a very early stage, and much 

then depends upon the ingenuity of the men on board as to 

whether they will bring their vessel and cargo home to port in 

safety. Most owners of vessels do the best they can to 

provide means for subduing a fire, but in the nature of 

things the chances on board a vessel are very much in fayor 



of the fire. On one ship, which loaded cotton at Galyeston 

in the United States, a fire was discovered in one of the holds 

when the vessel was about a week out of port on its way to 

Liverpool. Very shortly after the fire was discovered the 

decks above the fire began to warp with the heat. As soon as 

the outbreak was discovered the engineers on the vessél tore 

down a few pipes from the connections in the engine room, 

broke the joints in the deck steam pipes and cut three holes 

in the deck above the fire in the hold. The pipes from the 

engine room were then fitted to the deck steam pipes, and 

steam was turned on to the fire in this way. At the same 

time the ship was turned round and steered for Halifax in 

Nova Scotia. The steaming of the hold in this way kept the 

fire down considerably and made the combustion a slow one. 

But things got gradually worse, and the firemen could not 

steam thé ship, inasmuch as extra feed often had to be put 

on, This was necessary owing to loss of water, as the steam 

to the hold, of course, gave back no fresh water to the boiler. 

The donkey boiler was set away, but it soon became salted 

and after three days it was found to be leaking all over. 

Moreover, the main boilers were also starting to leak. In 

order to keep the density down, the boilers had to be blown 

down very frequently, and this involved extra feed over and 

above the loss occasioned by the fire. 

After 12 days the vessel managed to reach Halifax, when it 

was possible to obtain steam from the shore. Even then, 

it took another 14 days in order to get the fire put out en- 

tirely, and after everything was over, the ship’s decks, over the 

fire, were warped into a series of corrugations, just like a 

lot of small hills and hollows. After the necessary repairs to 

the boilers, which were considerable, and when the burnt cargo 

had been got rid of, the vessel started again for Liverpool and 

got home safely and the owners of the vessel gave the 
engineers a very handsome recognition of their service in 

connection with their fight against the fire. FIREMAN. 

High-Pressure Cylinder Side and Bottom Knocked Out. 

’ 
* was on a voyage from London The steamship “A 

to Glasgow, when the above accident happened. She was a 

ship of 1,600 tons net register, with compound engines of 

220 nominal horsepower and cylinders 4o inches and 74 

inches in diameter, respectively, with a stroke of 36 inches. 

She was about half way on her voyage and just off the 

coast of South Wales, when the bottom and side of the low- 

pressure cylinder were knocked out. The cylinder cover was 

broken and the piston was split into five pieces; the low- 

pressure piston rod was twisted and bent in a most extraor- 

dinary manner; the high-pressure piston rod was broken 

through one of the cross-head bolt holes; the valve gear of 

both engines was bent and strained seriously, owing to the 

pieces of the broken cylinder getting among the valve gear- 

ing; and a lot more damage was done which could not be 

ascertained while we were at sea. 
The engineers then started and disconnected the engine, 

and, after a lot of work, the high-pressure engine was started 

and the remaining 300 or 400 miles were made and the vessel 

reached port safely. Considering the defective state of the 

high-pressure rod, and that the whole of the waste steam was 

discharged into the engine room, rendering it almost inac- 

cessible, some credit, I think, is due to the chief engineer 

and his staff for their coolness and hard work in such an 

emergency. 
Upon examination of the damaged machinery, after the 

vessel had reached port, it was found that the whole bottom 

had been knocked out of the low-pressure cylinder, a large 

piece of it, several square feet in area, had been driven out 

among the machinery and valve gear, several pieces weigh- 
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ing from 40 to 90 pounds had been thrown to different parts 

of the engine room and between the high-pressure eccentric 

rods. The stuffing box gland was also broken and rendered 

useless, the after side of the cylinder, at the middle of its 

length, was also forced out, causing a large rent; the cylinder 

was cracked down through the valve casing face, showing 

daylight through the aperture. 

The accident is considered to have been due to the prim- 

ing of the boilers under steam, owing to their small diam- 

eter. They were double ended, with a steam drum placed 

horizontally between them and running through the uptake, 

this drum was filled with gulps of water without warning, 

which was carried over into the engines before any precau- 

tion could be taken to slow the mdown; it was afterwards de- 

cided to fit a’ drain cock on the drum, which gave the en- 

gineer a chance to clear out the water periodically. 

15 Jo Sp INE 

Trouble with the Feed Pump. 

There is nothing more harassing to an engineer in charge 

of a vessel than to find parts of his auxiliary machinery always 

going wrong, and in one vessel considerable trouble was caused 

throughout a voyage owing to the erratic behavior of the feed 

pumps. 

After making an examination of the lifts of the valves and 

doing everything possible to find out the cause of the trouble, 

the conclusion was arrived at that the source of trouble must 

be something wrong with the main check valve. This it was 

imagined was possibly “jambed” or was “gagging.” For this 

reason the boilers were fed for the remainder of the voyage 

by drawing the water from the hot well by means of the 

» donkey pump and filling into the boilers by way of the donkey 

checks. There were two boilers on board this vessel, but in 

neither case was it possible to get the feed properly adjusted, 

even with the main check valves full open, the feed-water 

just overflowing and running into the bilges. 

By using the donkey pump as already explained, the vessel 

was brought home to port and there the boilers were opened 

out. On examination it was found that the internal pipes fitted 

within the boiler to carry the’ feed-water up inside had been 

perforated throughout their lengths with small holes. These 

holes had, during the voyage, become filled up, and this was the 

cause of all the trouble. The engineer who discovered what 
was wrong got a cross-cut chisel and joined all the holes 

together, making long slits in the pipes, and there was no 

further trouble from this source. 

It will be found in marine work that internal pipes in boilers, 

except those which fit to the scum-cocks, are nothing but a 

source of trouble and are of very little use. When they are 

attached to check valves they are apt to corrode and fall off, 

and when this happens the feed-water, which is cold in com- 

parison with the water already in the boiler, is sometimes pro- 

jected against the combustion chamber plates, and these are 

consequently so much weakened at the point where impinging 

takes place that they frequently give out at this point. For this 

reason the matter is of more than secondary value. 

H. P. Rotre. 

A Broken Winch Valve Spindle. 

Owing to the constant wear and somewhat rough treatment 

which ships’ deck winches receive, there is frequently a good 

deal of trouble through unexpected breakdowns, and it may be 

of interest to record a repair which was made on a winch valve 

spindle of mild steel which was broken in service. It is not 

claimed that this is the most perfect repair that could have 

been made; as a matter of fact an unnecessary piece of work 
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was done, which will be pointed out later. As one learns, how- 

ever, just as much from mistakes as perfect work it is worth 

while drawing attention to the repair as it actually occurred. 

The sketch shows a view of the winch valve spindle and the 

valve itself, illustrating exactly where the valve spindle was 

broken through. This was brought about either by the way 

the nut constantly shook upon the spindle or by the corrosion 

of the spindle itself at the portion within the brass nut, prob- 

ably due to electrolytic action. The repair was made as fol- 

lows: The parts were taken adrift and the holes in the ribs 

on the back of the valve were filed out large enough to allow 

a piece of tube to pass through. This tube was screwed inside 

over its entire length with a 34-inch thread, and the tube was 

next screwed upon the length of the spindle, the broken piece 

then being screwed into the tube so as to meet the long end. 

For some reason or other the hole in the nut was also filed out 

VALVE WINCH SPINDLE. 

to allow the tube to pass through, and the nut was placed in 

position between the two ribs before the tube was threaded 

through the large holes in the ribs. There is no reason why 

this should have been done, as the nut was of no use after the 

repair was finished, and the engineer who did the work and 

who could not explain why he troubled with the nut was con- 

siderably chaffed about the wasted time. As the breakdown 

occurred at night, however, when the ship was discharging her 

cargo, there may be some excuse for a mistake of this kind. 

In order to keep the tube and spindle in proper position with 

relation to the valve two cotter holes were cut right through 

the tube and spindle, as shown in the sketch. These cotter 

holes were made by drilling three %4-inch holes close together 

and then chipping through the metal between them with a 

cross-cut chisel. The cotters, which were then driven in 

through the tube and spindle, bore close up against the ribs at 

“the back of the valve, and thus held the valve rigidly in its 

proper position. This repair lasted throughout. the whole 

voyage without giving any more trouble, and due credit must 

therefore be given to the engineer who did the work. 

} S. I. Brown. 

Temporary Repair of a High-Pressure Slide Valve Spindle. 

In a vessel which was steaming between the Tyne and 

Genoa, a breakdown occurred in connection with a high-pres- 

sure slide valve spindle, which, as it is fairly typical of the 

unexpected occurrences which the marine engineer meets at 

sea, may be of interest to other readers. 

For some considerable time it had been noticed that the 

threads on the spindle were somewhat worn, allowing too 

much play to take place between the valve and its nuts, but it 

had been considered that this could go on for some little time 
longer before overhaul and repair. On the occasion of the 
accident, however, the threads on the spindle and those of the 

nuts were completely stripped, and this left the valve inde- 

pendent of the spindle. While the latter would work up and 

down the valve was fast against the face on the steam chest 

and the engine naturally stopped at once. As it was necessary 

to get the ship into port as quickly as possible temporary means 

were adopted to remedy the defect. The slide valve spindle 

was taken out and four holes were drilled along the length of 

the spindle side by side, and by cutting the metal away between 

the holes and filing up, a hole was. made for a cotter about 

3g inch thick by 3 inches wide. This was driven in above the 

nuts and held them in place, the cotter being secured by means 

of a %4-inch split pin. The steamer was enabled to finish the 

round voyage with this repair, and on arrival home the threads 

on the spindle were cleaned up and new nuts were made. The 

cotter had, however, proved its efficiency so well that it was 

decided*to keep it in place as an extra safeguard against any 

slacking back or stripping on the nuts, and for this reason it is 

“described here, as it may be of use to other men in charge of 

marine engines. 

An Ice=Making Experiment. 
LESS 

Much ice is used on a modern passenger transatlantic liner, 

and most of this is made on board. The ice-making 

process is often a source of worry, for the ice must be “clear” 

and not cloudy. The presence of air bubbles in the water as 

the freezing process is going on causes the ice to turn out 

cloudy. This is taking it for granted that the water is as pure 

as can be procured. The ice is made either in a pail by the 

cold-air system or by the “rocker” principle, which comprises 

a number of wedge-shaped cans filled with water and immersed 

in cold brine, and kept rocking slowly by a motor to expel the 

air. 

In a case where the ice was made by the latter method 

trouble was experienced with the ice coming out cloudy. The 
cans were all tested to make sure they were tight and were 

regalvanized, but still with the same result. Something had to 

be done, for the ice was for table use. The cans were usually. 

filled with a I-inch rubber hose; but this was a sure way of 

making air bubbles, especially if the hose did not reach the 

bottom of the can, so we devised the following to overcome 

this: 

One of Lewis’s Patent Pet Valves, shown fully in the sketch, 

was bound on to a common broom handle and the rubber hose 

fastened to it, as shown. The water used was first boiled in 

Broom Handle Fiber Vaive 
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LEWIS'S PATENT PET COCK. PET COCK IN PLACE, 

one of the cooking boilers and allowed to cool; it was then 

allowed to flow through to the pet cock, which was held down 

in the can, upright, by the broom handle. The stem under the 

fiber valve protruded beyond the end of the body of the cock 

about 44 inch, almost the same lift being allowed the valve, and 

the action of all depended on this stem, as the same had to be 

pushed against the bottom of the can to allow the water to 

enter the can, thereby ensuring that the outlet for same was as 

low as it was possible to get. 

When all the cans were filled, twelve in number, the brine 

was allowed its flow and the motor started. When made the 

ice, though not exactly perfect, was a good improvement upon 

the batches previously made by the same rocker when filled 

direct from the hose, proving that the main trouble was that 

otherwise useful fluid—“air.” Wik, Mo, dk 
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Progress in Marine Engineering and Naval 

Architecture. 

The year 1910 has been productive of no startling or 

unlooked-for developments in either marine engineer- 

ing or naval architecture. Continual progress has been 

made, however, along lines which have been more or 

less firmly established by previous development. As 

we have predicted in previous issues, no attempt has 

been made to build large merchant ships of extreme 

speeds, but the question of speed still remains an im- 

portant one in certain types of naval vessels. The con- 

struction of a large number of turbine-driven de- 

stroyers and battleships which, on trial, have nearly all 

exceeded their designed speeds, in some cases by sev- 

eral knots, emphasizes the capacity of the steam tur- 

‘bine for generating large powers when forced to the 

limit. Greater perfection has been attained in the de- 

sign of condensing apparatus in the last few months, 

and perhaps it is largely due to this reason that better 

results are continually being obtained with steam tur- 

bines, both as regards economy and the development of 

high powers per ton of machinery weight. 

question of speed has been largely confined to warship 

Since the 
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construction, the use of steam turbines in merchant 

ships has not increased with any great rapidity. Only 

comparatively few merchant vessels have been com- 

pletely equipped with steam turbines during the last 

year, and, in spite of the good results obtained in cer- 

tain intermediate types by the combination of recipro- 

cating engines and low-pressure turbines, this arrange- 

ment is adopted only ina few cases. ‘The excellent re- 

sults obtained during the year with the steamer 

Vespasian, which is fitted with Parsons turbines and 

spur reducing gear, whereby the water consumption 

of the vessel for all purposes was decreased 10 per- 

cent below the most economical results obtained with 

reciprocating engines, argue very strongly for the 

adoption of this mode of propulsion in cargo vessels 

of moderate speed. The results which will be avail-— 

able in a few months from the United States collier 

Neptune, which is being fitted with Westinghouse-Par- 

sons turbines and the Melville-Macalpine reducing 

gear, will give additional data regarding the efficiency 

of this method of propulsion which, if expectations are 

met, will undoubtedly do much to advance the cause 

of the steam turbine. Aside from speed, there is one 

characteristic of merchant vessels which has developed 

remarkably during the year, and that is size. The con- 

struction and successful launching of the White Star 

Liner Olympic are but the beginning of an era of con- 

struction of vessels of immense tonnage, though of 

moderate speed. It is quite likely that orders for more 

vessels of this type will soon be forthcoming. 

At the beginning of 1910 sweeping claims were made 

for the immediate development of oil and gas engines 

for marine purposes, but up to date developments in 

this direction must be sought largely within the con- 

fines of experimental laboratories and workshops. 

Much experimental work has been done to good pur- 

pose, however, and, from present indications, the com- 

ing year, or at least the immediate future, will witness 

a’ remarkable development in this direction. The 

activity of a number of British and Continental en- 

gine builders in the development of a practical two- 

stroke, double-acting, reversible Diesel engine has re- 

sulted in orders being placed for a number of vessels 

to be propelled by such engines; the average power, 

however, is comparatively small. Extensive experi- 

ments have been made with single cylinders developing 

large powers; but the results have, so far, not been 

made public, nor have any practical designs yet ap- 

peared involving these characteristics. Apparently less 

attention has been given to the development of suction 

gas plants than to the oil engine, but moderate-sized 

plants of this type are now under construction in 

America. One of 300 horsepower, the engine being 

of the four-cylinder, four-cycle, inclosed crank-case 

type, is already completed, and another, developing 500 

horsepower on two shafts, will be completed in the 

spring. The increased activity which is manifest in 
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the development of the oil engine will undoubtedly 

have a good effect upon the development of the inter- 

nal-combustion engine using producer gas, and, as the 

results obtained with the earlier installations become 

better known and the difficulties and disadvantages are 

gradually overcome, the installation of these plants in 

comparatively large sizes will be a matter of course. 

Internal-combustion engines for motor boats and 

small commercial vessels have reached a high state of 

efficiency, and the designs for small power boats them- 

selves, particularly those for cruising purposes, have 

attained a high degree of perfection. This branch of 

marine engineering has developed in America to a 

greater extent than elsewhere, due to the great de- 

mand for boats of this type. The influence of long- 

distance ocean racing has been very beneficial, and, as 

a result, motor boats, varying in size from 40 feet to 

100 feet over all, have been turned out which combine 

exceptional qualities of seaworthiness and reliability. 

The engines, for the most part, are of the four-cycle, 

single-acting type, and, until some cheaper fuel than 

gasoline (petrol) is available, it is doubtful if the 

double-acting engine will be much in demand. The field 

of the small internal-combustion engine is not neces- 

sarily restricted to specially designed motor boats, but, 

as we have frequently pointed out, there is an adapta- 

tion which has attractive possibilities from a financial 

standpoint, and that is the use of internal-combustion 

engines operating on some cheap or moderate-price fuel 

for use as auxiliaries in large sailing vessels. The use- 

fulness of sailing vessels ascargo-carriersin competition 

with tramp steamers has gradually lessened in recent 

years, simply because the sailing vessel cannot be relied 

upon to maintain a schedule, whereas the power-driven 

boat, although more expensive to operate, can be de- 

pended upon to maintain a certain average speed. The 

use of auxiliary power in large sailing vessels would 

place them upon an equal footing with the tramp 

steamer, as far as the maintenance of an average speed 

is concerned, and would give them a decided advantage, 

since the power required would be small and the en- 

gine would be needed during only part of the voyage. 

The successful use of oil engines in English fishing 

boats and trawlers is a development which at least 

points the way towards the re-establishment of the sail- 
ing ship in commercial navigation. 

Improving the Economy of Reciprocating Engines. 

Mr. Morison’s paper on the “Economical Work- 

ing of Reciprocating Marine Engines and Their 

Auxiliaries,” which we print elsewhere in this issue, 

merits the careful attention of both sea-going and su- 

perintending engineers. The author’s recommenda- 

tions relate to the proper vacuum for reciprocating 

engines and the disposal of the exhaust from the 

auxiliaries so as to improve the economy of steam con- 

sumption. He states that there are hundreds of ves- 
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sels now operated in tropical waters where the best 

vacuum obtained is from 20 to 22 inches, and it is not 

considered worth while to attempt to obtain any better 

results, although if the engines and condensing appa- 

ratus had been suitably designed to carry a vacuum 

of 27 inches in the tropics and the feed heating ar- 

rangements had been adequate, a saving in steam con- 

sumption as great as 10 percent might have resulted. 

In view of these facts, he considers that there are eco- 

nomic possibilities in reciprocating engines which have 

been allowed to remain latent, and, while considerable 

attention has been given to means for obtaining higher 

vacua in the effort to improve the economy of steam 

turbines, the possibility of a similar gain in the case 

of reciprocating engines seems to have been over- 

looked. In the author’s opinion, the design of the en- 

gine itself offers no hindrance to the use of a high 

vacuum if the proper cylinder proportions and adequate 

exhaust ports and passages are provided, and he quotes 

the results of tests to show that the power increases 

and the steam consumption per brake-horsepower de- 

creases with approximate uniformity up to the highest 

vacuum that can reasonably be carried on a steamship. 

After pointing out that the air-withdrawing capacity 

of an air pump may be regulated by varying the tem- 

perature of the pump, he describes a simple form of 

temperature regulator to accomplish this. With the 

assurance, therefore, that a high vacuum can be ob- 

tained even in tropical waters, and that the economy 

of triple and quadruple-expansion engines will be di- 

rectly increased thereby, he turns to the disposal of the 

exhaust from the auxiliaries, which constitutes about 

I5 to 20 percent of the total steam generated in the 

boilers, and shows how about 95 percent of the heat 

which it contains can be returned to the boilers by 

using it to heat the feed-water to the limit at which 

the ordinary ram feed pump will work. This arrange- 

ment of condensing and feed heating apparatus obvi- 

ously involves important economic advantages, and it 

will well repay investigation by any engineer who is in 

the habit of working with a low vacuum in the con- 

denser simply to obtain a high temperature of air pump 

discharge water and who then throws away heat by ex- 

hausting the auxiliaries into the condenser, because 

the feed-water is already as hot as can be handled by 

the feed pumps. 

There are, however, other considerations involved 
in the problem which must not be overlooked. For in- 

stance, the amount of circulating water required in ob- 

taining a high vacuum is vastly more than is neces- 

sary for a low vacuum, and the power required to 

pump this extra water will be considerable. Thus, in 

making any changes to improve the economy in steam 

consumption of the main engines, any possible increase 

in the amount of steam required by the auxiliaries 

should be carefully investigated, to see that a positive 

increase results in the over-all efficiency of the 

plant. 
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Progress of Naval Vessels. 

The Bureau of Construction and Repair, Navy Department, 

reports the following percentages of completion of vessels for 

the United States navy: 

BATTLESHIPS. 

Tons. Knots. Dec. 1. Jan. 1. 
Florida - 20,000 2034 Navy Yard, New York...... 83.7 86.7 
Utah ....... 20,000 2034 New York Shipbuilding Co.. 92.3 94.3 
Arkansas ... 26,000 20% New York Shipbuilding Co.. 52.8 55.4 
Wyoming ... 26,000 2034 Wm. Cramp & Sons......... 46.3 48.6 

TORPEDO-BOAT DESTROYERS. 

Sterrettuenien 742 2914 Fore River Shipbuilding Co.. 99.0 100.0 
Mc Calliviccr. 742 29% New York Shipbuilding Co.. 96.2 99.1 
Burrows .... 742 2914 New York Shipbuilding Co.. 96.0 96.3 
Warrington. . 742 291%4 Wm. Cramp & Sons......... 91.2 92.7 
Mayrant .... 742 29%4 Wm. Cramp & Sons....)..... 90.3 91.3 
Monaghan .. 742 29%4 Newp’t News Shipbuilding Co. 55.5 61.7 
Trippe ..... 742 29%4 Bath Iron Wopvks............ 81.2 87.0 
Walke ..... 742 29% Fore River Shipbuilding Co.. 73.2 77.5 
Ammen .... 742 29% New York Shipbuilding Co.. 79.9 82.0 
Patterson ... 742° 291%4 Wm. Cramp & Sons......... 54.4 . 57.9 

SUBMARINE TORPEDO BOATS. 

Sil poaseoe Newp’t News Shipbuilding Co. 72,9 73.7 
(CEE YSecb00 Opadtoyar Grey) MVC 5 obon0000 74.0 78.2 
Barracuda .. Union Iron Works.......... 75.0 78.2 
Pickerel = .:. Them Moran Coeertmndersterererers 68.0 71.0 
Skatemerrees MhemMorann Conperrtisterteetcrers 68.0 70.9 
Skipjack Fore River Shipbuilding Co.. 62.2 74.9 
Sturgeon Fore River Shipbuilding Co.. 64.3 71.8 
AMES Godooe Newp’t News Shipbuilding Co. 46.7 47.6 
Thrasher ... Wm. Cramp & Sons......... 23.0 26.9 

ENGINEERING SPECIALTIES. 

A Fogometer. 

An instrument has been devised by W. J. Smith, Maritime 

Building, Seattle, Wash., for accurately determining a ship’s 

position (both as to the bearings of and the distance from 

a lighthouse, etc.) in foggy weather by the use of wireless 

telegraph and sound waves. The instrument depends for 

its operation upon the relative velocities of wireless and sound 

USCH&CS 

waves. Ifa wireless station sends a “wireless” simultaneously 

with the regular sound signal used during fog, the time in- 

terval in seconds between the tick of the wireless instrument 

on board the ship and the moment when the sound signal 

reaches the ear, multiplied by 1123 and the result divided 

by 6080, will equal the distance of the ship from the lighthouse 

-as found by the two sets of observations. 

where the signals were given, and the ship will be somewhere 

on the are of a circle, at that distance from the shore station. 

Now, if the ship be run on her course for a certain distance 

by log, and her position again determined by wireless and 

sound, she will again be somewhere on the arc of a circle 

at a distance from the shore station corresponding to the last 

observation, These observations furnish data for the three 

sides of a triangle, by means of which the exact position of 

the vessel can be determined. If the vessel and wireless sta- 

tion are equipped with submarine signalling apparatus, this 

can be used instead of the usual fog signal, using, of course, 

different constants in the calculation. 
The Fogometer consists of three scales, one of which (A) 

is laid parallel to the course of the vessel, and which is grad- 

uated to show the distance traveled by the vessel between 

observations and two hinged scales, one of which (B) is 

mounted at one end of the fixed scale and the other upon a 

sliding block, so that it can be set to the distance traveled by 

the vessel. These two movable scales are graduated to cor- 

respond to the distances of the vessel from the shore station, 

By placing this 

instrument on the chart, parallel to the ship’s course, and 

properly adjusting the scales to the values found, the position 

of the vessel is shown at once. ~ 

Shore stations may be called upon to dispatch sound and 

wireless waves simultaneously, at intervals as desired, during 

fog, and by this means the navigator can determine his posi- 

tion with considerable accuracy. 

Williams Spark Plug Wrench. 
J. H. Williams & Company, 150 Hamilton avenue, Brooklyn, 

N. Y., have just placed on the market a %-inch spark plug 

wrench which involves a concentration of service, in that the 
tool has a “box” end adapted for use as a %-inch spark plug 

wrench and an “open” end suitable for tire lugs, 3g-inch United 

States standard cap screws, 34-inch A. L. A. M. standard nut 

and cap screws and 9/16-inch set screws. The tool is drop- 

forged from steel, and has been designed for convenience and 

reliable service about automobiles, motor boats, internal-com- 

bustion engines, etc. 

The Ingram Fuel Oil Burner. 

Recent interest in fuel oil as a source of power for marine 

and stationary plants has brought into the market numerous 

devices of more or less merit for converting the crude oils and 

residuum used for this purpose into a highly combustible gas 

or vapor at the furnace. As is generally the case in the de- 

velopment of a new field in engineering, the natural tendency 

has been to the extremes in design. On one hand, there are a 

number of burners that are very effective in bringing the oil 

to a highly combustible state, but they are so complicated with 

intricate and delicate parts as to render them impracticable 

for the severe usage to which they must necessarily be sub- 

jected ; while, on the other hand, there are numberless so-called 

burners with claims to simplicity whose sole function is to in- 

ject the oil into the furnace regardless of its efficient combus- 

tion. 

In Figs. 1 and 2 is shown the Ingram burner, which it is 
claimed combines both simplicity and efficiency. It will be 

noted that the number of parts has been reduced to the mini- 

mum; all moving parts entirely eliminated, and that there are 

no restricted oil passages that are not readily accessible for 

cleaning. It is of the class of burners commonly known as the 

outside-mixer type, and is exempt from the clogging, due to 
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carbonization and foreign substances in the oil, so common to 

those of the inside-mixer type. On a recent trial trip of a 

vessel fitted with burners of the inside-mixer type one Ingram 

burner was installed for comparison. While raising steam to 

get under way the burner was adjusted and was not altered 
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United States Engineer Department, coasting steamers, river 
steamers, etc. The Carlisle & Finch Company, 234 East Clifton 
avenue, Cincinnati, Ohio, have long been connected with this 

particular industry, being among the first to recognize the 
value of the horizontal carbon arc. 

FIG. 1, os i 

until the vessel returned to her dock, while all the other 

burners were constantly being relighted from the Ingram. This 

vessel is now installing a complete outfit of Ingram burners. 

They will atomize with either steam or air, and it is claimed 

are highly efficient over a very wide range of pressures on 
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both-the oil andthe atomizing agent. The finished “burner, as 
put onthe market, is shown in Fig. 1. It was the “aim of the 
inventor, through several years of experimenting with - fuel 

oils, to produce.:a burner of the maximum efficiency.at the least 

cost and one which would require little attention. from the 
operator. : Esai ts 

The patents for the Ingram burner are owned and controlled 

by the Ingram Fuel Oil Burner Company, of Newport News, 

Va., who are supplying the demands of the trade, and they are 

manufactured for them by the Newport News Shipbuilding & 

Dry Dock Company, whose established reputation for. careful 

workmanship is carried out in the construction of these 

burners. 

_ 

Carlisle & Finch Searchlights. 

Searchlights are coming into such general use for steam- 

ships, yachts, and even launches that no boat is now con- 

sidered complete unless equipped with one of them. They are 

made in a great many different sizes, from the smallest 7-inch 

yacht lamp to the large 60-inch naval projector, the most 

common sizes being 7 inches to 24 inches diameter, which are 

found on vessels of the United States navy, vessels of the 
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This com any has given particular attention to developing a 

thoroughly: practical line of- searchlights: that will require 

little attention, and that will always be ready and reliable. The 

type shown herewith is used extensively on Western river 

steamers, where the light is placed at the forward end of the 

boat, and its motion controlled by the pilot in the pilot-house. 

The lamp is provided with both horizontal motion and vertical 

motion, each of which is controlled by separate cables. 

A Small Brooke Motor. 

J. W. Brooke & Company, Ltd., Lowestoft, have recently 

brought out a small 3-horsepower two-stroke motor, running 

with magneto ignition, which is particularly suitable for use 
in small ship’s dinghies and pleasure boats, where convenience 

is of more importance than speed. This motor is designed 

for reliability, and extensive preparations have been made by 

the manufacturers for producing them at low cost. The power 

developed is 3 horsepower at 900 revolutions per minute. 

There are many good features about the motor, chief of which 

is the skew-driven magneto with a single wire from the mag- 

neto machine to the sparking plug, and an automatic car- 

buretor with only the throttle adjustment on it. 
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Svea Caloric Engine. 

In our issue for August, 1905, we described briefly the Svea 

caloric engine, which is an internal-combustion engine operated 

by hot air. The air is heated from below, a volume of cool air 

being split up into thin sheets, and then passing over heated | 

plates at a predetermined velocity absorbing the heat radiated 

from these plates. A 2-horsepower engine with cylinders 4.25 

inches diameter and 4.875 inches stroke has recently been 

tested with the following results: Pressure, 40 pounds; tem- 

perature, 450 degrees F.; revolutions per minute, 200; indi- 

cated horsepower, 2.4; brake horsepower, 1.7; fuel per brake 

horsepower, 4.9 pounds. Considering the fact that a steam 

engine of the saine-size would probably require from Io to 15 

pounds of fuel per horsepower-hour, the Svea engine shows 

remarkable economy. It is estimated that in a 100-horsepower 

engine of this type, designed for a pressure of 250 pounds at a 

temperature of 700 degrees F., an economy of 1 pound of fuel 

per horsepower-hour or less would be obtained. This engine 

is controlled by the Svea Caloric Engine Company, 119 Nassau 

street, New. York. 

‘ Rope Tests. 

In order to determine the amount of variation in the be- 

havior of specimens of manila rope a large number of tests 

have been made recently by the Plymouth Cordage Company, 

of North Plymouth, Mass. Twenty-two samples of 3-inch 

manila, each specimen the product of a different manufac- 

turer, were compared as to weight per unit of length and 

average tensile strength. The results were plotted with the 

Plymouth Cordage specimen used as a standard, and the per- 

centage variations either plus or minus of the different samples 

figured from this standard. 

The extent of these variations is remarkable, the weights 
varying from minus 9.6 percent to plus 22.6 percent, with 
an average deviation of plus 7.85 percent, while the varia- 
tions in strength were even more striking, ranging from plus 
2.5 percent to a minimum of minus 43.7 percent. The average 
strength deviation from the Plymouth specimen was minus 
14.6 percent. Not only is the extent of these deviations from 
a given standard surprising but also the fact that there seems 
to be no logical relation between the shape of the weight curve 
and that of the strength curve. In many cases the latter rises 
when the former shows a depression and vice versa. 
A very evident lesson which these results points out is that 

there is room for considerable work in the matter of standard- 
izing the production of rope so that size and weight will give 
more indication of the amount of strength to be expected from 
a sample. How shall anyone be able to foretell the load that 
may safely be carried by a 3-inch manila rope when the speci- 
mens tested in this series showed results varying all the way 
from 9,010 pounds for the maximum to 4,946 for a minimum, 
with the remaining samples scattered promiscuously over the 
area between? If rope is purchased with its strength based 
upon the minimum, which would naturally be a safe method, it 
is likely to have a maximum strength, in which case it could 
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well be of smaller size, while if the average value was taken 

it may possibly be considerably weaker than has been figured 

upon, with a consequent shorter life. 

It certainly seems that the standardization of rope making 

should be made the object of rope makers everywhere, and the 

work of the Plymouth Cordage Company in this series of tests 

is an important step in the right direction. 

A New Pels Splitting Shear. 

Henry Pels & Company, 90 West street, New York, ex- 

hibited at the recent Brussels Exposition a splitting shear 

which has added features of interest, among them being knives 

of extra length, a patented stripper with a very large bearing 

surface, and an adjustable gage and guiding pin. These aid 

materially in reducing the difficulties met with in dealing with 
& 

heavy plates of large dimensions, and greatly increase the 
speed of cutting. 
The construction of the product of this concern is well 

known to the trade. The frame is built of one, very heavy, 
rolled, open-hearth steel plate, reaching in the largest ma- 
chines a thickness of 6 inches. The tangent and straight chan- 
nels are milled out of the frame, and the fact that these chan- 
nels are smooth and without fillets, it is claimed, makes the 
passing of the plates through the shear an easy proposition, 

The tool is built in eight sizes, the smallest dealing with 
steel up to 3 inch, and the largest taking care of plates 1% 
inches in thickness. The illustration shows a machine of 
medium size, which is capable of cutting plates up to 34 inch 
in thickness and of unlimited length and width. The knife is 
20 inches long, and it is claimed will shear at a single stroke 
a Y%-inch plate 18 inches wide. The frame is 574 inches thick, 
and is guaranteed to stand up under the severe strains of 
cutting at the highest capacity continually with ease. Only 
6 horsepower is required to drive the machine, and it weighs 
approximately 6,000 pounds. 
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and is guaranteed to stand up under the severe strains’ of 

cutting at the highest capacity continually with ease. Only 

6 horsepower is required to drive the machine, and it weighs 

approximately 6,000 pounds. 

Beloit Lever Splitting Shears. 

Slater, Marsden & Whittemore Company, Beloit, Wis., have 

on the market a line of splitting shears designed for cutting 

plates from 1% inch to % inch thick by hand. The shears are 

operated by a lever, but the lever works from the back of the 

machine, so that the operator is out of the way when cutting 

large sheets. The bodies are offset so that when splitting 

large sheets the metal will pass through freely. The knives 

are adjustable and reversible, giving four cutting edges. They 

are also easily removed for sharpening. In the machines de- 

signed for cutting 14-inch and 3¢-inch plate the knives are 6% 

inches long, and for cutting ™%-inch plate the knives are 7 
inches long. 

COMMUNICATION. 

Simpson’s Rule for Beam of a Vessel. 

Epitor INTERNATIONAL MARINE ENGINEERING: 

Referring to the letter by “H” in your January issue, in 

which your correspondent directs attention to formula 14 on 

page 45 of “Simpson’s Naval Constructor” (D. Van Nostrand 

Company), I beg leave to state that in the first edition of this 

book the large vincula embracing the two first terms was 

omitted in printing, but was corrected in the second edition, 

which gives the formula: 

p= 4/[u—a(8==**) ye & 
- 6a m 

Had your correspondent traced the genesis of this formuta 

by referring to Nos. 7 and 17 on the same page, and compared 

these with pp. 12-15, he would readily have noticed the 

omission referred to. The formula is a combination of Nor- 

mand’s approximate formula for the height of center of buoy- 

ancy, and the approximate formula for B. Mf. expressed so 

as to give the required breadth of waterline corresponding to 

a given metacentric height. G. Simpson. 
New York. 

TECHNICAL PUBLICATIONS. 

The Mechanical World Electrical Pocketbook for Igi1. 
Size, 4 by 6 inches. Pages, 270. Figures, 68. London, 
1910: Emmott & Company, Ltd., 20 Bedford street, W. 
€. Price, 6d. net. 

This book is a companion volume to the ‘Mechanical World 

Pocket Diary and Year Book” which is reviewed in this issue. 

As has been the custom in previous years, the book has 

been thoroughly revised and brought up to date by the addi- 

tion of new material. Among the important additions to the 

book this year are tables of current densities; permissible 

temperature rise; percentage losses in electrical machinery; 

units of illumination; current consumed by incandescent 

lamps; life of glow lamps; depreciation allowance; etc. Some 

of the sections which are briefly treated in this book are con- 

sidered more fully in the Pocket. Diary and Year Book and 

readers are referred to that yolume for information on such 

subjects. 

Nautical Technical Dictionary for the Navy. English, 
French, German and Italian. Volume II.; Part II. Size, 
6% by 9% inches. Pages, 1,115. Pola, Italy, 1910: Mit- 
teilungen aus dem Gebiete des Seewesens. Price, 20/10. 

This is the second volume of a dictionary which gives in 

detail, in four languages, all technical expressions relating to 

nautical maritime science, and information connected there- 

with. It includes that part of the alphabet from L to Z. The 

dictionary is arranged in two ways; first, alphabetically with 

English and French words in sequence; and second, system- 

atically, according to the similarity of the technical application 

of the words. The authors have used the greatest care to 

search out the correct technical meaning of every nautical 

and technical expression, so that the book may be valuable 

for reference to magistrates when trying maritime cases where 

seamen of all nations have to be dealt with. The value and 

usefulness of the book is apparent and its accuracy can be 

vouched for by the large number of distinguished collaborators 

who assisted in the preparation of the volume. 

The Indicator Handbook. Part I. Fourth Edition. By 
C. N. Pickworth. Size, 5 by 7% inches. Pages, 142. Fig- 
ures, 93. New York, 1910: D. Van Nostrand Company, 
Price, $1.50. 

Little needs to be said regarding a book which has been 

before the public for such a long time, and which has been so 

favorably received by practical engineers. The present edi- 

tion, however, has been enlarged and extensive revisions have 

been made where necessary. Recent improvements in the 

manufacture of various types of indicators have necessitated 

changing that part of the book devoted to’ the description of 

different instruments. A new chapter has been added which 

is devoted exclusively to a consideration of the indicator for 

oil engines; also descriptions and illustrations of reducing 

gears for gas engines are included, while optical indicators, 

pressure indicators, etc., are also considered. This work has 

long been recognized as a very complete and practical treat- 

ise on the steam-engine indicator, and we are pleased to find 

that the additions are fully as comprehensive and accurate as 

the original matter. 

The Mechanical World Pocket Diary and Year Book for 
IQiI. Size, 4 by 6 inches. Pages, 422. Figures, 94. Lon- 
don, 1910: Emmott & Company, Ltd., 20 Bedford street, 
W. C. Price, 6d. net. 

This is the twenty-fourth year of publication of this pocket 

book and each year the contents are enlarged and brought 

up to date. Some thirty-two pages have been added to the 

present volume and, by careful revision and condensation of 

some of the more permanent contents, space has been afford- 
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ed for the introduction of a very large amount of new matter. 

Particular attention is directed by the publishers to an import- 

ant chapter on the shapes, speeds and feeds of cutting tools, 

with supplementary sections dealing with milling cutters 

and twist drills. Additions have been made to the section 

on wheel gearing and entirely new sections on standard screw 

threads, high-speed steel and its treatment, annealing, harden- 

ing and tempering, and the constructive details of gas engines, 

have been added. There are also new tables and data on 

marine boilers, riveted joints, etc., and a table of steam fittings 

has been included, together with several additions to the 

tables of weights and measures. Taken all in all, this book 

provides a convenient and valuable reference book for marine 

engineers. 

SELECTED MARINE PATENTS. 

The publication in this column of a patent specification does 

not necessarily imply editorial commendation. 

American patents compiled by Delbert H. Decker, Esq., reg- 

istered patent attorney, Loan & Trust Building, Washington, 

IDE 
971,676. SEMI-SUBMERGED SUBMARINE GUNBOAT AND 

TORPEDO BOAT. HARRY HERTZBERG, OF BROOKLYN; AB- 
BOT A. LOW, OF HORSESHOE, AND MAURICE J. WOHL, OF 
NEW YORK, N. Y., ASSIGNORS TO ABBOT A. LOW, OF HORSE- 
SHOE, N. Y.; HARRY HERTZBERG, OF BROOKLYN, N. Y., AND 
MAURICE J. WOHL, OF NEW YORK, N. Y., TRUSTEES. 

Claim 1.—A submarine vessel, having a conning tower projecting up- 
ward therefrom, and a bucket-shaped bottom secured at the base of the 
conning tower within and walling off the interior of the tower from the 
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remainder of the interior of the vessel, said bucket-shaped bottom being 
depressible so as to afford free access to the interior of the conning 
tower. Six claims. 

971,699. REACTION PROPELLING MECHANISM. WILLIAM 
SOLOMON, OF CHEYENNE, WYOMING. : 

Claim.—In a propelling device for vessels, an air reservoir, a plurality 
of reaction tubes, separate ducts leading from said reservoir each con- 
nected to one of said tubes, valves in said ducts having their ports dis- 
posed at angles to each other, a common stem whereon all of said valves 
are mounted whereby the ducts will have the respective valves open and 
closed in succession, a prime motor, an air compressor actuated by the 
prime motor, and an operative connection between the prime motor and 
valve stem to rotate said stem as the engine operates. One claim. 

972,064. GYROSCOPICALLY-CONTROLLED TORPEDO-FIRING 
APPARATUS. CLELAND DAVIS, OF THE UNITED STATES 
NAVY. 

Claim 1.—The combination with a torpedo carrying an explosive 
charge, of a gyroscope mounted in said torpedo, and means actuated by 

said gyroscope for firing said charge when the torpedo is deflected 
through a predetermined angle from its original course. Four claims. 
973,772. VESSEL-LOADING ALARM. AMES GEDEON, OF 
CLEVELAND, OHIO, ASSIGNOR OF ONE-THIBD TO CHARLES 
L. BROWN AND ONE-THIRD TO ROBERT D. MANSFIELD, BOTH 
OF CLEVELAND, OHIO. 

Claim 1.—In a vessel loading alarm, the combination of a stand-pipe 
located within the hull of the vessel and communicating with the water 
outside of the hull, a vertical tube therein open at the bottom, a windlass 
for adjusting sai@ tube with relation to the draft of the vessel, electrical 
terminals within said tube, an arm pivotally connected to one of said 
terminals; a float suspended from said arm, and adapted to raise the 
arm into contact with the other terminal when the water level reaches a 
predetermined height with relation to the vessel. Two claims. 

973,774. MEANS FOR INCREASING TENSION OF GASEOUS 
PROPELLANTS FOR TORPEDOES. MAX GLASS, OF VIENNA, 
AUSTRIA-HUNGARY. 

Claim 1.—In a torpedo, means for increasing the tension of a gaseous 
driving fluid, comprising a coil through which said driving fluid passes, 
an acetylene burner arranged axially within said coil for heating the 
same, an acetylene generator mounted on the inner face of a wall of the 
torpedo and means for feeding said burner therefrom. Two claims. 

Fepruary, 19fi 

British patents compiled by G. E. Redfern & Company, 

chartered patent agents and engineers, 15 South street, Fins- 

bury, E. C., and 21 Southampton building, W. C., London. 

26,346. PROPULSION OF SHIPS. THE BRITISH THOMSON- 
HOUSTON COMPANY, LTD., LONDON. 

By, this invention the propeller is driven in a forward direction by 
means of an electric motor supplied with current from a generator driven 
by a relatively high-speed turbine, the driving in the reverse direction 
being effected by a relatively low-speed turbine connected directly or 

through gearing to the propeller shaft. By using a separate turbine 
solely for reversing purposes the turbine-driven generator and motor are 
always. kept in. the proper phase relation, and powerful and effective 
agencies.are always available for propelling the ship in either direction. 

26,812.. HOPPERS FOR LOADING STEAMERS. W. H. BAU- 
MANN, ‘NEWCASTLE-ON-TYNE. : Ae 

The objects of this invention are to prevent breakage of the coal being 
fed down the chute and to save time and labor during trimming. To 
this end, the hopper is made in sections connected telescopically. The 
lowermost section has connected to it two chains which pass through eyes 
upon the intermediate sections, the upper ends of the chains. passing 
around drums rotatably mounted in the mouth of the hopper. Means are 
provided. for rotating the shaft so as to wind in the chains and raise 
first the lowermost and then the intermediate sections as required by the 
progress of bunkering. 

27,68%° MAINTENANCE OF THE EQUILIBRIUM OF VES- 
SELS, ETC., BY GYROSCOPIC ACTION. R. SCHERL, DRESDEN, 
GERMANY. 

Patent No. 21,843-1909, to this inventor, describes the application of 
means for“accelerating the speed of precession of a gyroscope in order to 
diminish the oscillation of the carriage, and in patent of addition, No. 
27,590-1909;. the additional forces acting on the gyroscope are made de- 
pendent in value on the speed of precession. In the present invention 

the servo-motor acts on the gyroscope frame through an elastic medium 
12, under the influence of which the point 6 is moved upward, and 
which exerts a moment on the gyroscope that, when the lever lengths 3 
and 4 are equal and the oscillations about point 13 small varies nearly 
with the distance apart of points 14 and 6. The latter, however, is in- 
fluenced by the to-and-fro action of the servo-motor whereby the moment 
exerted by spring 12 is varied so that the additional moment acting on 
the gyroscope is controlled by the servo-motor. 

25,191. SUBMARINE SOUND SIGNALING. 
FLEETWOOD. : 

By this invention the ship’s sides are employed as diaphragms to col- 
lect vibrations for transmission to a receiver or signaling device. In 
order to avoid any other than lateral vibrations the microphones are 
mounted on an inertia ring weighted at its free side, or it may be cut 
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there. A resistance may also be included in the circuit to damp longi- 
tudinal vibrations. A device at each side of the ship is connected by a 
switch with a telephone circuit, or, with a relay for visual signaling, so 
that the microphone transmitting the stronger vibrations may be used. 

7889. PROPELLER. F. BROUSSOUSE, LIEGE, BELGIUM. 
Each main blade of the propeller is provided with one or a series of 

auxiliary directing blades, each series comprising one or more elements 
fixed on the boss, en echelon on the same side as the acting face of the 
main blade, and their pitch is less than that of the main blade, decreasing 
from one directing blade to the other. With this propeller a progressive 
deviation of the section of fluid is secured, the eddies and dead water 
produced by ordinary screw propellers being avoided. 
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THE MITSU-BISHI DOCKYARD AND ENGINE WORKS. 

The Mitsu-Bishi Company, of Japan, under the presidency 

of Baron Hisaya Iwasaki and the vice-presidency of Baron 

Koyata Iwasaki, having its headquarters at Tokyo, owns two 

shipbuilding and engineering works, one at Nagasaki and the 

other at Kobe. The company is sole licensee for manufac- 

turing Parsons’ marine steam turbines and turbo-generators 

in Japan, China and Korea. The following brief description 

will afford a means of judging of the equipment and capacities 

of the two plants. 
THE NAGASAKI WORKS. 

_ The Mitsu-Bishi Dockyard and Engine Works is one of 
the oldest and largest shipbuilding and engineering establish- 

from outside sources only the materials and those articles 

which may be termed “proprietary” items, where inventions 

and patents are largely involved. The advantage in this case 

is that there is not only economy in production under one 

management, but there is less likelihood of the separate items 

being delayed in delivery, and therefore interfering with the 

consecutive progress of the building of the ships. Moreover, 

there is no better way for the Mitsu-Bishi Works to adopt 

than this system, for, although Japan is rapidly advancing, 

the supplementary industries for ship and engineering works 

are yet in their infancy, and therefore cannot be depended 

upon for the best work. 

GENERAL VIEW OF SHIPYARD AND DRYDOCK NO. 1, AT NAGASAKI. 

ments in Japan, if not in the East. It is not only one of the 

largest, but it is equipped with the most varied tools for the 

production, without subcontracting, of every type of ship, 

machinery and boilers for land and marine use, steel girders, 

steel buildings and electrical machinery. Its specialties are 

Parsons’ marine steam turbines and turbo-generators, Stone’s 

manganese bronze castings and Morison’s Contraflo condensers. 

Many shipbuilding firms are content to construct the more 

important items of the ship, depending to the fullest extent 

upon outside establishments, where particular items of work 

are specified. The principal commendation for this practice is 

that there is less capital involved in the plant, consequently 

less loss incurred during the periods of depression which 

recur regularly. 

The Mitsu-Bishi Works, on the other hand, like Barrow or 

Clydebank Works of Great Britain, is laid out with the object 

of doing the maximum of work upon any ship, purchasing 

—— 

HISTORY OF THE WORKS. 

The works has a very interesting history of its own, it was 

founded by the “Shogun” Government in 1856. Dutch engi- 

neers were employed, and the necessary machines and gears 

for commencing the works were imported from Holland. A 

portion of jetty, where the giant crane now stands, was con- 

structed then by means of an old-fashioned diving bell of 

Dutch make, which apparatus still remains in the works in 

memory of the founders. Work was then carried on only in 

a very small scale for repairing small steamers owned by the 

“Shogun.” At the Restoration the works came under the con- 

trol of the Public Works Department and were very much ex- 

tended. In 1871, a large dry dock at Tategami, now called 

No. 1 dock, was constructed, and the patent slip at Kosuge, 

then owned by a British merchant, was purchased, and from 

time to time the works were considerably developed. In 1883, 

a wooden steamer named Kosuge Maru, of 1,500 tons gross, 
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was built as a forerunner of the shipbuilding industry in 

Japan. 

In 1884, on the abolition of the Department of Public 

Works, the establishment and the various subsidiary works 

connected with it were purchased by the Mitsu-Bishi Com- 

pany, who started this branch of business with only 800 men, 

and three years later the first iron steamer, of about 206 tons 

gross, the Yugawo Maru, was built, followed by three steel 

steamers, Chikugogawa Maru, Kisogawa Maru and Shinan- 

ogawa Maru, each about 700 tons gross, also a steel steamer, 

Suma Maru, of 1,592 tons gross, was built in 1895, which was 

considered then as an epoch of the shipbuilding industry of 

the works. But the true development dates from the termina- 

tion of the Chino-Japanese War. In 1896 a great stimulus 

was given to the growth of shipping and shipbuilding in 

Japan by the enactment of the Navigation Encouragement 

Law and the Shipbuilding Encouragement Law. About this 

time the Nippon Yusen Kaisha first organized its European 

line, and decided to build six steamers of 6,000 tons each. 

The construction of one of these steamers was undertaken 

by the works, and it was finished in 1898. This was the first 

large steamer built in Japan, but subsequently many large 

vessels were built, including turbine transpacific liners of 

13,500 tons, destroyers, despatch boats, etc. On the other hand 

the Mitsu-Bishi Company has kept the works from time to 

time supplied with the most improved appliances and gears. 

A number of staffs were despatched to the European engineer- 

ing centers, to learn up-to-date methods of construction and 

organization of engineering enterprises, and a number of 

British experts were engaged as technical advisers and in- 

structors. Immediate returns were considered as of secondary 

importance, the whole aim of the firm being to equip an estab- 

lishment of which Japan might be proud both in workmanship 

and in business integrity, so that it has now grown to the 
position of being the most important works in the Far East. 

The accompanying tables afford some evidence of the work 

done during the last 12 years by this company. 

TABLE I.—ANNUAL PRODUCTION OF THE MITSU-BISHI CO. DURING 
THE LAST TWELVE YEARS. 

No. Average No. 
Year. of Engines. |Gross Tons.| I. H. P. jof Workmen 

| Vessels. per Day. 

1898.. 1d 4 7,703 4,225 3,430 
18992 ean 12 12 4,007 3,189 3,558 
1900.. 13 9 11,617 13,519 3,792 
AN paueaooneone 6 6 7,194 6,238 5,209 
1902.. 9 6 15,807 12,336 5,193 
1903.. 8 8 13,078 11,463 5,658 
1904. 7 5 11,859 12,082 5,292 
1905.. 9 7 12,973 12,731 6,745 
1OOG oes 13 11 10,031 22,735 8,871 
ib WikGuadodcooDe | 4 4 7,859 23,519 9,669 
1908. 4 4 23,332 36,417 9,011 
1909. 4 4 29,596 33,379 5,703 

TABLE II—NUMBER AND GROSS TONNAGE OF VESSELS DOCKED 
DURING LAST TWELVE YEARS. 

Dry Dock. SLIP. 

Year. =F 

| No. of Gross No. of Gross 
Vessels. Tonnage. Vessels. | Tonnage. 

le | 
It oooo oom ebroacodooon| 84 254,069 19 | 3,539 
1899 PA Setinceeneneeenl 95 272,146 29 | 9,042 
1900... | 103 260,269 32 9,271 
1901... | 111 283,977 30 | 10,013 
1902... 76 177,418 31 | 10,121 
1903 .. 47 133,840 20 5,295 
1904... 65 155,279 26 6,271 
1905... 117 352,758 22 7,776 
1906... 97 385,834 26 | 8,167 
1907... 90 243,808 17 3,928 
1908... 39 135,606 17 | 3,672 
1909... 57 148,102 | 13 1,657 

| 

GENERAL ARRANGEMENT OF THE WORKS. 

The establishment is situated on the inner harbor of Naga- 

saki and extends along almost the whole length of the west- 

ern shore of the harbor, having a water frontage of about 

8,000 feet, and covering an area of over 114 acres, with 

numerous workshops and dry docks equipped with all the 

latest and most up-to-date machine tools and appliances for 

shipbuilding, engineering, drydocking and electrical engineer- 

ing work. There are powerful hydraulic and electrical instal- 

lations, as well as pneumatic plants for the lighter class of 

work in riveting, calking, chipping, etc. 

The works may be said to be constituted of four principal 

sections, viz., shipbuilding yard, engine works, drydocks and 

slip. 

The shipyard at Tategami, which is at the outer end of 

the harbor, has seven building berths, ranging from 240 feet 

to 700 feet long, and an annual output capacity of over 30,000 

tons. The mold loft, scrive boards, plate and angle-bending 

shops, plater’s machine shops, smith shop, galvanizing shop 

and machifie shop are arranged in this yard. The joiners’, 

cabinet makers’, polishing and woodworkers’, upholstery de- 

partment and others associated with shipbuilding are all laid 

out contiguous to the building yard and on a very extensive 

scale, and furnished with the latest and most improved 

equipment. 
The engine works at Akunoura, which is at the inner side 

of the harbor, covers a large area and embraces erecting and 

fitting shops, the boiler shop, machine shop, turbine shop, 

electric shop, blacksmith shop, coppersmith shop, pattern and 

foundry shops, etc. Most of these are adequately fitted with 

electrically-driven overhead cranes of different capacities. 

Between the shipyard and engine works there are three dry 
docks, the largest of which can accommodate vessels up to 

714 feet on the keel, 84 feet beam and 34 feet 6 inches draft, 

making it one of the finest and largest graving docks in 

existence at the present day. 
A patent slip, capable of lifting ships up to 1,000 tons 

gross, is situated on the other side of the harbor, opposite 

the shipyard. 

ADMINISTRATIVE DEPARTMENT. 

The administrative department, or main office, is situated 

at Akunoura and on the main entrance to the engine works 

in three blocks of substantial brick building. 

The basement of the front block contains the mess room 

for draftsmen, and boiler room for steam heaters. The first 

floor has the board room, private office of the general man- 

ager, and corresponding and secretarial office and the tele- 

phone room. The second floor is entirely occupied by the 

estimate engineer’s office, involving purchase, estimate, count- 

ing and general statistical departments. On the floor above is 

situated the drawing office for admiralty work. It is 84 feet 

by 31 feet, and has an accommodation for 25 ship draftsmen © 

and 25 engine draftsmen. The basement of the left wing con- 

tains the main time office, book and cashier department, the 

first floor has the main engine drawing office, which is 69 feet 

by 47 feet, with an accommodation for 110 draftsmen, and the 

second floor has the ship drawing office, with accommodation 

for 42 draftsmen. Each drawing office has a large fireproof 

safe at one end of the office, in which the drawings are all 

classified and stored. The floor above includes a completely 

equipped photographic department, with six large sun-print- 

ing frames and one Hall’s continuous electric copier. The 

basement of the right wing contains the work’s police depart- 

ment and engine work’s time office, while on the first floor 

there is a series of offices for admiralty overseers and other 

superintendents. 

It may be mentioned here that there is a second ship.draw- 

ing office at the shipyard, which is 120 feet long by 40 feet 

broad, containing the detail and decorative departments; in 

the former the smith work, castings and all fittings are dealt 

with, while in the latter all decorative features of the ship 
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are worked out. These two departments are specially situated 

in the shipyard, so as to be contiguous to the ships under con- 

struction and to the joiner and cabinet maker’s, upholstery 

and decorative painter’s work shops. This office has an ac- 

commodation for 60 draftsmen and is equipped with a photo- 

graphic room and a large fireproof safe. Therefore the ship 

drawing office has a staff of 127 draftsmen in all under the 

charge of the chief ship draftsman, who also has charge of the 

experimental tank, 

The engine works manager has an office close by the main 

office, and in the same building there is an electrical engineer’s 

drawing office, with an accommodation for 15 draftsmen. 

The shipyard manager has an office in Tategami, with a 

time office in the vicinity. There are also a number of rooms 

for Lloyd’s surveyors, government surveyors and shipowner’s 

superintendents in the same building. 

A system of telephonic communication is in use through- 

out the works, so that vast as is the establishment, its organi- 

zation overcomes any of the disadvantages of distance. There 

is a regular method of storing the materials in readiness for 

the various sections, 

THE BUILDING BERTHS AND LAUNCHING GROUND. 

In describing the works it may be more interesting to re- 

view the departments and plants in the order of their use and 

importance in the building of the ship rather than to adopt 

an itinerary method. The works have seven building berths, 

as follows: 
‘ Feet. 

No. 1. Berth for vessels up to 680 

No. 2. Berth for vessels up to 700 

No. 3. Berth for vessels up to 580 

No. 4. Berth for vessels up to 460 

VIEW OF SEA FRONT FROM NORTHEAST. 

3 Feet. 

No. 5. Berth for vessels up to 340 

No. 6. Berth for vessels up to 300 

No. 7. Berth for two vessels up to 240 

Several of them have been constructed with a view of sup- 

porting the concentrated weight due to modern warships. 

As regards the length, only a small quantity of drags and 

checks will be required for sending afloat the largest vessels, 

as there is plenty of harbor space at the end of the building 

berths. The berths are well equipped with powefrul jib 

cranes at frequent intervals, capable of lifting weights up to 

3 tons on board during construction. There are several loco- 

motive cranes throughout the yard, ranging from § to 3 tons. 

They are also used for stocking ship plates and angles, etc., 

from the lighters, and for subsequently lifting them from the 

racks and passing them to the tracks for conveyance to the 

nlater’s sheds, etc. To facilitate the conveyance of materials 

there are in the yard over 2% miles of rails. 

SHIP PLATERS’ AND FITTERS’ DEPARTMENT. 

Dealing with the separate departments, one naturally be- 

gins with the mold loft, where the work of construction is 

begun in the case of all ships. The length of the loft is 380 

feet, and its width 70 feet, the roof being of light steel prin- 

cipals, with corrugated iron on the purlins, with ample day- 

light admitted by the glazed top and sides. The space below 

the loft is used partially as a scrive board, and partially as a 
plater’s machine shop. 

In the frame-bending shop, which is about 140 feet square, 

there are two angle furnaces, each 66 feet long, and one plate 

furnace 30 feet long, and two angle beveling machines, with 

about 4,800 square feet of cast iron blocks for setting the 

frames as well as the scrive boards for laying them out. 

NAGASAKI ENGINE WORKS, SHOWING 150-TON GIANT CRANE. 
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The plater’s machine shops, which cover an area of over 

54,070 square feet, are equipped with 14 punching and shear- 

ing machines, ranging up to tools which shear 1%-inch plate 

and punch 1%-inch holes in the same thickness, while the 

gap is 36 inches, enabling plates 6 feet wide to be worked on. 

There is one hydraulic manhole punch capable of working 

holes 28 inches by 20 inches. There is a large hydraulic flang- 

ing machine for setting plates for the keel and garboard 

strakes, as well as for stiffening flanges in bulkheads; it is 

capable of dealing with plates up to 24 feet and up to a thick- 

ness of I inch. There are three bending rollers dealing with 

plates up to 25 feet long. The planing machines number eight, 

and are all of considerable capacity. For straightening there 
is one mangle, with solid steel rollers, taking plate 6 feet wide 

The blacksmith shop, which is 262 feet long by 40 feet broad, 

contains 35 smith fires, the blast being supplied by three 

Root’s blowers; there are 10 steam hammers ranging up to 

20 hundredweight, and one 5 hundredweight steam striker, 

also three rivet-making machines, the largest of which is 

capable of turning out 3 tons per Io hours. 

The angle smith shop is 175 feet long and 4o feet broad, 

and contains 28 fires, with two centrifugal fans driven by 

electricity. 

The galvanizing shop is adjacent to the blacksmith shop. 

The building is 110 feet long and 40 feet wide. There are five 

zine baths, the largest being 22 feet by 2 feet 2 inches by 5 

feet, one refining furnace and four water baths. 

The machine shop is placed contiguous to the building 

GENERAL VIEW OF MACHINE AND ERECTING SHOPS AT NAGASAKI. 

and 1 inch thick. There are also a plate scarphing machine, 

oggling machine, hydraulic bar cutting machine, etc. There 

are nine countersink drilling machines. Almost all of the 

tools in this shop are of British make, and the majority of 

. them are worked from shafting driven by electric motors. 

The beam-bending shed is 90 feet long by 35 feet broad, 

and in it there are one beam-bending and punching machine, 

two beam-bending machines, 

cold iron saws, etc., all operated by electricity. 

The iron workers’ shed is on the south side of the yard, ind 

contiguous to the building berths; it is 85 feet-long by 65 feet 

wide, containing one angle-cutting and plate and angle-plan- 

ing machine, one countersink drilling machine, one plate- 

bending and straightening machine, two plate-straightening 

and flattening machines, two punching and shearing machines, 

etc. 

one beam-bending and angle- 

cutting machine, one angle and channel-cutting machine, two... 

berths. The shop is 140 feet long by 60 feet broad. There 

are 14 drilling machines of varied type, also the same number 

of lathes of varied type. Other machines include a boring 

and turning machine, shaping machine, slotting machine, mil- 

ling surface planing machine, cold iron band sawing machine, 

Selber patent screwing machine, screw-cutting machine, bolt 

and nut-screwing machine, lag-screwing machine and emery 

grinding machine, etc. The machinery in this shop is driven 

by two electric motors, each of 40 brake-horsepower. 

WOOD-WORKING DEPARTMENT. 

As can readily be imagined, in an establishment which sends 

out first class passenger steamers the wood-working depart- 

ment is very extensive. The whole timber department occu- 

pies about 5 acres of ground, about one-third of which is 

covered in with drying sheds. -The timber for the joiner de- 

partment is accommodated in sheds covering 3,800 square 
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yards. The buildings for deck stowage cover 1,760 square 

yards. 

The saw mill is situdted at the extreme north end of the 

shipyard. The building is of light, wooden structure, meas- 

uring about 100 feet long by 70 feet broad. The log depart- 

ment is fitted with three vertical saw frames. In the recon- 

version and resawing of the wood, the principal machines 

used are two four-side planing machines, one circular saw 

endless band sawing machine, reciprocating cross-cut saw 

and dowel-making machine, etc. In the saw room there are 

two saw-sharpening machines and one band saw sharpening 

machine. The majority of the machinery in the mill is driven 

by electricity. 

The joiners, cabinet makers and polishers are accommo- 

dated in a two-story building, situated at the side of No. 1 

dock. It covers a working space of 80,440 square feet. The 

collection of wood-working tools is complete and representa- 

tive of best British practice, including circular saw bench, 

three endless band saws, scroller fret saw, planing ma- 

chine, power and hand-feed planing machine, three plan- 

ing and jointing machines, scraping machine, eight molding 

machines of various- types, dove-tailing machine, five sand- 

papering machines of different types, buffing machine, two 

tenonning machines, five mortising machines, rounding ma- 

chine, two wood-turning lathes, wall-drilling machine and 

emery grinding machine, etc. The machinery is driven by 

four electric motors of 146 total brake-horsepower. 

The carpenters’ shops, which are on the other side of No. 1 

dock, cover an area of 18,750 square feet, and contain planing, 

molding and drilling machines, also an endless band saw, all 

driven by electricity. 

THE GRAVING DOCKS AND SLIP. 

There are three graying docks and one slip. No. 1 dock is the 

one nearest to the shipyard, then No. 3 and No. 2; they are all 

constructed of granite, and the slip is at Kosuge. It may be 

mentioned here that No. 1 dock was constructed by the 

former owner, but was lengthened by the present proprietor 

in 1895. 

The following are the principal dimensions of docks: 

NO. I DOCK. 

Length on keel blocks......... 510 feet 

Breadth at entrance on top..... 89 feet 

Breadth at entrance on bottom 77 feet 

Depth of water on blocks at 

ordinary spring tide......... 

NO. 2 DOCK. - 

26 feet 6 inches 

Length on keel blocks........ 350 feet 

Breadth at entrance ontop..... 66 feet 

Breadth at entrance on bottom 53 feet 

Depth of water on blocks at 

ordinary spring tide......... 24 feet 

NO. 3 DOCK. 

Length on keel blocks......... 714 feet 

Breadth at entrance on top.... 

Breadth at entrance on bottom 

Depth of water on blocks at 

ordinary spring tide......... 

096 feet 7 inches 

88 feet 7 inches 

34 feet 6 inches 

The patent slip is capable of lifting vessels up to 1,000 tons 

gross, the length of rail is 750 feet, with a width of 30 feet. 

THE ENGINEERING DEPARTMENT. 

We may now turn to the engineering department, which 

is arranged at the northern part of the works. The 

machine shops, which cover an area of about 23,150 square 

feet, contain 124 lathes, 3 turning and boring machines, 

5 screwing machines, 5 cutting-off machines, 1 nut-tapping 
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machine, 1 bolt-turning machine, I stud machine, 9 planing 

machines, 7 shaping machines, 6 slotting machines, I keyway 

cutter, 32 drilling machines, 3 centering machines, I cylinder 

boring machine, 3 boring machines, 2 oil groove cutting ma- 

chines, 15 milling machines, 1 nut side-facing machine, 2 band 

sawing machine, 1 circular sawing machine, 16 grinding 

machines. 

Of the above special mention should be made of one electric- 

driven quadruple-geared crankshaft turning lathe, having a 

height of centers of 54 inches, and a length of bed of 42 feet, 

admitting between centers 27 feet 3 inches; two treble- 

geared shafting lathes, each having a height of centers of 20 

inches, and length of bed of 36 feet 6 inches, admitting be- 

tween centers a length of 28 feet, these having a common 

center line, when combined together are capable of turning up 

to 68 feet 6 inches; one electric-driven vertical cylinder bor- 

ing machine, capable of boring cylinders up to 100 inches in 

diameter, one electric-driven double-headed universal horizon- 

OPENING OF GRAVING DOCK NO. 3, AT NAGASAKI. 

tal drilling, boring, tapping, studding and milling machine 

commanding Io feet vertically and 20 feet horizontally, with 

spindle 5%4 inches in diameter, also one horizontal and verti- 

cal planing machine having a horizontal stroke of 21 feet, and 

a vertical stroke of 18 feet, driven by 25 brake-horsepower 

motor. 

The machine shop is equipped with one 20-ton, one 15-ton 

and three 5-ton electric overhead traveling cranes. 

The turbine shop, which is 243 feet by 102 feet, contains 4 

lathes, I turning and boring mill, 2 planing machines, 1 slot- 

ting machine, I turbine machine, 1 turbine blade-cutting ma- 

chine, 4 drilling machines, I turbine cylinder boring machine, 

I turbine blade-nicking machine, I turbine packing strip cut- 

ting machine, 1 special dove-tail milling machine, 1 special mil- 

ling device, 5 turbine blade-tipping machines. Special features 

among the above machinery are one large electric-driven 

quadruple-geared double-bed lathe for turbine rotor turning, 

_ having a height of centers of 68 inches, which may be raised 

to 79 inches by using a lever, and a length of bed of 51 feet 

admitting between centers a length of 36 feet; one elec- 

tric-driven pit-planing machine capable of planing 36 feet in 

length, 14 feet 6 inches in width and 7 feet 6 inches in height. 

One electric-driven turbine cylinder boring machine, to bore 

up to 13 feet, and one electric-driven powerful slotting ma- 
chine having a stroke of 48 inches. 

The machinery in this shop is all driven by electricity. 

There are two 50-ton and one 60-ton electric overhead travel- 

ing cranes. 
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ERECTING SHOP AND MACHINE SHOP. 

The building is 67 feet 11 inches by 116 feet 2 inches, and 

is very lofty. There are three main bays, which are occu- 

pied respectively by the electric shop, erecting shop and fitting 

shop. The erecting shop has sufficient space to erect three 

twin sets of 8,000 indicated horsepower triple-expansion en- 

gines simultaneously, and is equipped with one 30-ton and 

one 20-ton electric overhead traveling crane. The fitting 

shop is equipped with one ro-ton crane of the same type. 

The water testing and “shrink-on’” work shop, which is 80 

EXPERIMENTAL TOWING TANK AT NAGASAKI. 

feet by 130 feet, is equipped with a complete set of pumps and 

gear for water testing and shrinking-on work, and 20-ton 

electric overhead traveling crane. 

BOILER SHOPS. 

The boiler shops are situated in juxtaposition to the turbine 

shop, the buildings cover an area of 53,282 square feet of 

“ground, and are divided into four sheds, one for machine 

work, one for boiler construction, one for hydraulic riveting 

and the other for flanging. There are several very powerful 

tools, notably one 125-ton hydraulic riveter, with an 8-foot 

gap, served by a 40-ton hydraulic crane; one 150-ton hydraulic 

flanging machine, with 4-foot gap; one vertical plate-bending 

roller, to deal with a plate 11 feet 6 inches wide and 2 inches 

thick; one electrically-driven boiler shell drilling machine, 

which can take one double-ended boiler up to 16 feet in diam- 

eter and 18 feet in length, or two single-ended boilers, each 

of 12 feet 6 inches long, with a diameter of 16 feet; one two- 

spindle boiler shell drilling machine, to deal with boilers up to 

16 feet in diameter and 18 feet in length; one four-spindle 

boiler shell drilling machine, to deal with boilers up to 16 

feet in diameter and 23 feet 6 inches in length; one electri- 

cally-driven lever punching and shearing machine, with an 

angle cutter capable of punching 1%4-inch holes through 1%4- 

inch plate, shears 114-inch plate and cuts angles 6 inches by 

6 inches by 1 inch, with punch gap 36 inches and shear gap 

33 inches, and a one-edge planing machine capable of plan- 

ing plates up to 30 feet horizontally. Besides the above spe- 

cial features of this shop are one large 30-ton portable 

hydraulic riveter, with 7-foot gap and one oval and round 

hole cutting and marine boiler flange and flue turning ma- 

chine, to take boiler end plates from 7 feet 6 inches to 17 

feet in diameter, and one portable electrically-driven drilling 

and boring machine. As for conveyance, the shop is equipped 

with four 40-ton and one 7-ton electric overhead traveling 

“cranes, two 5-ton hydraulic wall cranes and eleven hand 

wall cranes, ranging from I to 5-ton lifts. 
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The engine works smith shop, which is 375 feet by 60 feet, 

is a light steel structure, with twenty-three single hearths, 

five double hearths and seven forges, arranged in rows on 

either side of the building, and with nine steam hammers rang- 

ing from 1% tons to 7 tons arranged in the center line. There 

are 5-ton, 10-ton and 20-ton air furnaces. The shop is 

equipped with twelve cranes ranging 1% tons to 20 tons. 

There is also one steam-driven plate-shearing machine. 

THE COPPERSMITH SHOP.. 

Atemporary building, 144 feet long by 72 feet wide, is equipped 

with one hydraulic pipe-bending machine, one upright drilling 

machine, one horizontal radial drilling and tapping machine, 

one flange rolling, straightening and circular cutting machine, 

one punching machine, one capstan lathe, one hack saw, one 

air hammer, one plate-bending roll, one pipe-threading ma- 

chine and one shearing machine. There are twelve hearths, 

the blast being supplied by a Root’s blower, with a 31 brake- 

horsepower electric motor, and capable of supplying 640 cubic 

feet of air per minute. 

FOUNDRY. 

The foundry is situated to the north of the machine shops. 

It consists of two main parts, the iron and steel foundry and 

the brass foundry. The iron and steel foundry is 310 feet 

long by 102 feet wide. The equipment includes a 2-ton 

Siemen’s steel gas furnace, four cupolas, with a casting cap- 

acity of 50 tons, one annealing furnace and three drying fur- 

naces, each 20 feet long and 16 feet wide, and one sand mill. 

Two 15-ton and one 30-ton electric overhead traveling cranes 

and fourteen 3-ton radial cranes are distributed conveniently. 

There are six molding pits, the two largest being 25 feet by 

30 feet by 7 feet and.20 feet by 20 feet by 12 feet, respectively. 

The brass foundry is 100 feet long by 102 feet wide, contain- 

ing two Stone’s manganese air furnaces of 8 and 5 tons cap- 

acity, with a molding pit 12 feet by 12 feet by 7 feet on 

FLOATING DOCK NO. 2, AT KOBE, 

the iron and steel foundry side, so that the heavy overhead 

cranes in the iron and steel foundry may be utilized for this 

pit. There are six brass crucibles of forced draft and four of 

natural draft, each of 200 pounds, and two drying ovens. 

There are eight radial cranes of 3 tons each distributed over 

the foundry. At the corner of the brass foundry there is a 

core shop. 

The foundries are entirely self contained, molding boxes and 

plates, core bars and core irons, etc., are all made in the same 

place. Adjoining the foundries there are the requisite stores 

for metal, sand, furnace coal, coke, etc. 

The pattern shop, which is a brick building, 180 feet long 

ak. Ct aa 
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by 7o feet wide, is equipped with one circular and one band 

saw, one planing machine and four wood lathes, all driven by 

electricity. The first floor is used for stowing the patterns, 

there is also at the back a spacious pattern store for stowing 

large old patterns. 
On the jetty for shipping engines and boilers, etc., from the 

engine works, there is a 150-ton Titan type giant crane, by 

Messrs. Applebys & Company. It consists of a square tower, 

136 feet 31% inches in height and 4o feet square at the base, 
carrying a large roller path on top, upon which a horizontal 

jib having a total length of 239 feet 934 inches is supported. 

The long arm of the jib has a total radius of 156 feet 6 inches. 

The work is also provided with a 30-ton floating shearlegs. 
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is fitted with two 500-kilowatt turbo alternators, direct coupled 

to Parsons turbines; one 500-kilowatt direct-current genera- 

tor, coupled to a Willans patent central valve engine; two 

too-kilowatt direct-current dynamos, coupled to the same type 

of engines; two 225-kilowatt direct-current dynamos, coupled 

to a McIntosh vertical cross-compound engine, one 300- 

kilowatt direct-current dynamo, coupled to a three-phase 

induction motor; two 25-kilowatt dynamos, coupled to one 

three-phase induction motor and used for ship lighting, and a 

too-kilowatt booster or motor generator, which is used for 

charging the secondary batteries, whose capacity is 3,000 

ampere hours. Steam is supplied by seven Babcock & Wilcox 

boilers, which also serve as destructors, being used for dispos- 

GENERAL VIEW OF THE TURBINE SHOP AT THE NAGASAKI PLANT. 

EXPERIMENTAL TANK. 

The plant includes a splendidly equipped ship model experi- 

mental tank, designed by Mr. Archibald Denny, of Dumbarton, 

and which is practically a reproduction of the Clydebank tank, 

which was fully described in volume XIV of INTERNATIONAL 

Marine ENGINEERING. The waterway extends for 430 feet, of 

which 380 feet is deep, varying from 12 feet 6 inches at the 

north end to 12 feet at the south end. The breadth is uni- 

formly 20 feet. The tank carriage is electrically driven, the 

trolley wiring being on the Ward Leonard system. The tank 
carriage, with its apparatus and model cutting machine and 

other accessories for the tank work, was constructed and 

supplied by Messrs. Kelso & Company, Glasgow. 

POWER PLANT. 

Electricity is used on an extensive scale, not only for the 
lighting of workshops, sheds, the interiors of ships under 

construction, and of the yard generally, but also for the driving 

of the machine tools. The central power house at Akunoura, 

ing of the sawdust, shavings, etc., from the various wood- 

working shops and the rubbish collected from the interiors of 

ships under construction. 

The sub-station at Tategami shipyard is fitted with two 

200-kilowatt rotary convertors and six 75-kilowatt trans- 

formers, and converts from 3,450 volts alternating current to 

250 volts direct current. 

Arc lamps are used principally for outside illumination and 

in the interior of the larger sheds and shops. Incandescent 

lamps: are used in all the woodworking departments and 

offices and for all bench work. They are also adopted for the 

internal lighting of ships during ‘construction. Adequate 

hydraulic and pneumatic power plants are installed. 

The works are supplied with a modern apprentice school, 

hospital and club house for the benefit of the workmen. 

THE KOBE PLANT. 

The Kobe plant of the Mitsu-Bishi Dockyard & Engine 

Works was begun in August, 1905, and after various prepara- 
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tions for reclaiming the land, constructing the breakwater, 

etc., had been done, No. 1 floating dock of 7,000 tons lifting 

capacity, built at the company’s Nagasaki works, was towed 

into the basin, but to meet the growing business an extension 

on a large scale soon became a matter of urgent necessity, and 

before the second anniversary the keel blocks for No. 2 

floating dock of 12,000 tons lifting capacity were laid down, 

and also some permanent steel buildings for work shops were 

in the course of construction. The works have steadily grown, 

until at present they are fully equipped with the latest ma- 

chine tools and appliances, mostly of English make, suitable for 

the construction of a vessel of 10,000 tons. 

The plant is situated on the western shore of the harbor of 

Kobe, and just northward of the Wada-Misaki lighthouse at 

the entrance of the port, and it has been laid out on a liberal 

scale, covering an area of about 82 acres in order to provide 

room for expansion. The sea frontage is more than 5,000 feet 

long, and a part of it is reserved for shipbuilding berths suit- 

able for the simultaneous construction of seven vessels of over 

500 feet in length; and on the north of the building berths 

there is a basin having an area of about 13 acres, protected 

by a breakwater of masonry work 1,000 feet long, leaving an 

opening for the entrance from the north, the opening being 

naturally sheltered by the shore of Hyogo, which lies at a 

distance of a little over half a mile. 

Along the basin a masonry quay wall was constructed for 

the purpose of mooring vessels under repairs or when fitting 

out. A t100-ton steel tripod shearlegs has been lately erected 

on the foundation laid on the quay wall; and there are four 

strong mooring buoys outside the breakwater, forming a safe 

deep-water anchorage; and as the establishment is connected 

with Wada branch line of the Imperial Government Railway 

the works occupies a unique position in the harbor in reference 

to communication with both land and sea. 

The principal work shops, which are equipped with electric 

power and light, and are inter-connected by railway tracks, 

which are also in connection with the government line, include 
machine and erecting shops, shipyard machine shops, black- 

smith, boiler, carpenter, pattern, coppersmith’s, electrical ma- 

chinery and bending shops, brass and iron foundries, mold 

loft and sawmill. 

There are two power houses, in one of which are two gen- 

erators of 100 and 150-kilowatt capacities each, driven by Par- 

sons steam turbines, and in the other a 450-brake horsepower 

Cockerill gas engine, driving one 300-kilowatt generator built 

in the works, the gas being supplied by a Mond gas producer 

of 800-brake horsepower capacity, which will also supply gas to 

the furnace in the blacksmith ship. 

Finally, in concluding this description, it will be interesting 

to British and American readers to know that both in the 

Nagasaki and Kobe works the specifications and wording in 

drawings, books, charts, forms, orders, etc. in fact every bit 

of writing in the establishment is in English, besides a greater 

portion of the correspondence. Indeed it is rather curious to 

notice a workman carrying out the work to the letter with a 

drawing worded entirely in English, while he is unable to 

quote a simple intelligible sentence. 

We are informed by Messrs. William Mills, Ltd., Atlas 
Works, Sunderland, of an inaccuracy in the description of this 
firm’s engaging and disengaging boat gear in our article en- 
titled “Life Saving at Sea,” issue of October, r910. The article 
states ““This apparatus enables the boat to be released before it 
is water borne.” An important feature claimed by the manu- 
facturers is that this gear cannot be disengaged until the boat 
is in the water and very nearly water borne. 

Repairs to end plates and other parts of boilers where 
grooving or cracking occurs can effectively be made by the 
oxy-acetylene process of welding. 

International Marine Engineering Marcu, IQIi 

THE ECONOMICAL WORKING OF RECIPROCATING 

MARINE ENGINES AND THEIR AUXILIARIES. * 

BY D. B. MORISON, 

APPENDIX A.+ 

The following are the particulars of some experiments con- 

ducted upon the steam engine in the Laboratory of the Glas- 

gow and West of Scotland Technical College, with the object 

of ascertaining what effect an increase in vacuum has upon 

its steam consumption and horsepower. 

The engine is a horizontal cross-compound, the high-press- 

ure and low-pressure cylinders being 12 inches and 21 inches 

diameter respectively, with a stroke of 30 inches, and in the 

case of these tests there was no receiver between the high- 

pressure and low-pressure cylinders. 

The admission and exhaust valves are of the drop-piston 

type, and during the trials the admission pressures and the 

points of cut-off in both cylinders were as far as possible 

kept constant. : 

The revolutions of the engine were also maintained at a con- 

stant rate by altering the brake resistance for the different 

conditions of vacuum. The-low speed of revolution, 80 per 

minute, is accounted for by the fact that the trials here pre- 

sented were part of another series. Had the engine been run 

at its normal speed, 110 revolutions per minute, the steam con- 

sumption per horsepower per hour would have been less. 

The cylinders are not in any way specially designed for 

working with a high vacuum, but are of ordinary design suit- 

able for the moderate vacuum usually expected in this type 

of compound engine. 

It will be seen that as the vacuum increases both the steam 

used per hour and the brake-horsepower increase. It is easy 

to see why the horsepower should increase, but the effect of 

vacuum upon steam consumption is rather more difficult to 

understand. With increased yaeuum there is a remarkable 

fall in the pressure and consequently in the exhaust pressure 

in the high-pressure cylinder. Due to this fall of pressure 

there are three separate ways in which the steam per stroke is 

increased. In the first place the weight of steam enclosed in 

the high-pressure clearance volume at compression is dimin- 

ished, and so an extra quantity of fresh steam per stroke is 

required to make up for this diminution. The difference 

between the high-pressure steam chest and exhaust pressure 

is increased and consequently there is an increased amount 

of valve leakage. Also the mean temperature of the cylinder 

walls is lowered and there is more initial condensation. With 
a triple or quadruple expansion engine the effect upon the 

high-pressure exhaust pressure would be much less marked, 

and consequently there would be little increase in the steam 

used per stroke or per hour with increased vacuum, It was 

determined from the experiments that by raising the vacuum 

from 20 inches to 28 inches the steam consumption decreased 

22 pounds to 20.3 pounds per hour per brake-horsepower, a 

diminution of 1.7 pounds per brake-horsepower hour over a 

range of 8 inches of mercury. 

This is equivalent to a decrease in the steam consumption 

of 7.8 percent over the range mentioned, or an increase in 

economy at the rate of practically 1 percent per inch increase 

of vacuum in the condenser from 20 inches to 28 inches 

vacuum. 

The temperature of the air pump discharge has been 

ignored, but it is obvious from the foregoing that in the case 

of a marine engine considerable economy may be gained even 

in a two-stage compound engine by working with a high 

vacuum and heating the feed by means of the auxiliary ex- 

* Concluded from the February issue. 
+ Communicated by Prof. A. L. Mellanby, D. Sc., of the Glasgow and 

West of Scotland Technical College. 
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haust steam which otherwise would go to the condenser direct, 

and the economy resulting from the application of this sys- 

tem to triple and quadruple engines would, of course, be much 

greater. 

It should be noted that the above experiments relate only 

to the particular engine tested and the results would not 

compare with those obtainable from a marine engine specially 

designed for obtaining the highest economy from high vacuum. 

The low-pressure cylinder indicator diagrams taken from this 

engine are shown in Fig. 15. 

APPENDIX B—THE EFFECT OF VACUUM UPON THE STEAM ECONOMY 

OF TRIPLE-EXPANSION HIGH-SPEED ENGINES.* 

The observations detailed in the following notes were made 

during the official steam consumption trials of a triple-expan- 

sion high-speed engine. 

The primary object was to ascertain the extent to which the 

Test N24 

ATMOSPHERIC 

MEAN VAC. IN CYL. 

L375 
2S ee Se 

Vacuum AT ENGINE 

I (ee 

fully measured by weighing the water discharged by the air 

pump, in accordance with the method recommended by the 

Institution of Civil Engineers’ Committee on Steam Engine 

and Boiler Trials. 

All the conditions were kept as constant as possible through- 

out, with the single exception of the degree of vacuum. 

During each trial indicator diagrams were taken from all 

cylinders, in order that the mean pressures might be ascer- 

tained, as well as for purposes of comparison. 

Every care was taken in connection with the weighbsridge 

measurements, the apparatus being so located as to permit of 

one observer weighing the exhaust while keeping the tach- 

ometer and dynamometer steel-yard in full view. 

In these circumstances any: variation in either the brake 

load or the revolutions per minute would at once be detected, 

so that the figures obtained must correspond very closely to 

actual values. 

Vacuum at ENGINE 21-5” 

5645 

“ 

Test*N®°l. Vacuum at EnciIne 27:9 
o-5LBS 

ATMOSPHERIC 

24:75 

MEAN VAC IN CYL. 

Vacuum At ENGINE 

ealr2 1H.P. 312 

FiG. 12.—L. P. INDICATOR DIAGRAM TAKEN DURING SPECIAL TRIALS FOR EFFECT OF VACUUM ON STEAM CONSUMPTION. 

economical performance of the engine could be influenced by 

reducing the exhaust pressure. 

The engine used for the purpose of the trials was one of 

eight similar sets intended for dynamo driving and designed 

to develop a normal full load of 1,080 brake-horsepower when 

running at 250 revolutions per minute. Forced lubrication was 

supplied for crank shaft and motion work bearings, the lead- 

ing dimension of the engine being as follows: 

Inches 

Diameter of high-pressure cylinder.......... 18 

Diameter of intermediate-pressure cylinder. .27 

Diameter of low-pressure cylinder..........40 

Strokezo fapistOnsSapeneeeeer eens ret 20 

Piston valves throughout. 

During the period of the trials the engine was exhausting 

through a short range into a surface condenser having motor- 

driven circulating pump and steam-driven Edwards air pump. 

‘The consumption of steam at the various vacua was care- 

* Communicated by Mr. R. K. Morcom, M. I. M. E. 
Morcom & Co., Ltd.) 

(Messrs. Belliss, 

All the readings and diagrams were taken with the engine 

developing the full load of 1,080 brake-horsepower. 

Four steam consumption tests were made, and the results 

are given in the tabulated statement on page 99 from which 

the relative influence of vacuum yariation will readily be seen. 

The indicator cards reproduced above are photographed 

from the original diagrams (see Fig. 12). 

Preparatory to making the first trial, the dynamometer was 

adjusted until the steel-yard “floated” at the correct load. The 

exhaust connections were then examined in order to suppress 

any possible source of air leakage, the vacuum at the engine 

being brought up to 27.9 inches. (Barometer, 30 inches.) 

When the conditions were constant, the steam consumption 

was carefully measured, indicator diagrams being taken from 

all cylinders, and the various pressures and temperatures 

noted at regular intervals. 

On the completion of this trial, the vacuum was reduced un- 

til the condenser pressure rose to 26.8 inches vacuum, when a 

further steam consumption test was taken along with diagrams 

and other data. Additional tests were made at 25.8 inches and 

21.5 inches vacuum. 
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The comparative figures relating to these trials are given 

in the tabulated statement on page 99. 

From this statement it will be seen that by raising the con- 

denser vacuum from 21.5 inches to 27.9 inches, the steam con- 

sumption was reduced from 14.15 pounds per brake-horse- 

power per hour to 12.55 pounds, a saving of 1.60 pounds per 

brake-horsepower hour, or approximately 11.3 percent. The 

corresponding increase in vacuum being 6.4 inches, the steam 

consumption of this engine per brake-horsepower would ap- 

Low Pressure Cytinpen DIAGRAM 

S.S. “ANGLO-PATAGONIAN 

TAKEN DURING OFFiciAL Loaveo TRIAL: 
AUGUST 17TH, 1910. 

SPEED OF ENGINES, 65 R-P.M. 
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QUADRUPLE EXPANSION ENGINES 24 IN., 344 IN., 49 IN, 71 IN. % 48 IN. STROKE, 

EFFECTIVE AREA OF LOW PRESSURE PISTON 3,940 SQ. IN. 

Fic. 13. 

Low Pressure CYLINDER DIAGRAM. 

S.S. ’ GAMERATA. 

Loaded SHIP ON VOYAGE FROM TUNIS TO ROTTERDAM. 
SepTemBeR 22np0, 1910. 

TEMP! 
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226° r TEMPERATURE OF SEA WaTER, 74 0EG. F 

Scare 1/12. 

ATMOSPHERIC LINE 

year 
2 8 

~~ &® 
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Triple EXPANSION ENGINES, 24 IN., 38 IN., 64 IN *% 42 IN. STROKE 

HoTWeLt TemPerATuRE 143° F FeeD TEMPERATURE 24~" F 

EFFECTIVE AREA OF LOW PRESSURE PISTON 3,203 sq. 11 

Fig, 14. 

pear to increase at the rate of, say, 1.77 percent, for each re- 

duction of I inch in the condenser vacuum. 

The tabulated statement is corrected for differences in de- 

gree of superheat. 

Referring to the low-pressure cylinder indicator diagrams 

(see Fig. 12) and tabulated statement (page 99), it will be 

seen that the vacua given are those corresponding with the 

condenser pressures obtaining at the time cards were taken. 

For an increase in condenser vacuum of 6.4 inches the law- 

pressure cylinder power fell from 343 to 312 indicated horse- 

power, a reduction of 31 indicated horsepower, or at the rate 

of, say, 4.85 indicated horsepower per I inch additional vacuum. 

If the engine had no governor, the increased vacuum would 

be productive of (1) higher speed, (2) greater total steam 

consumption per hour, (3) augmented power output. 

Usually. with expansion governing, the power developed by 

the low-pressure cylinder for a given total load would nat in- 

crease for a reduction in the terminal pressure, because the 

earlier cut-off in the high-pressure cylinder would generally 

more than neutralise any such tendency. 

In the case of this particular set, the shaft governor controls 

the engine both by throttling the steam and varying the cut- 

off, to accomplish which the slide valve has inclined ports, and 

may be rotated automatically so as to vary the lap. 

As the percentage cut-off in the high-pressure cylinder may 

be directly read from a suitably divided indicator plate at- 

tached to the expansion gear, the cut-offs at high and low 

vacua were noted, the readings being given in the tabulated 

statement. 
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At the low vacuum (21.5 inches) the mean cut-off in the 

high-pressure cylinder was .45, at high vacuum (27.9 inches) 

the cut-off was automatically reduced to .4._ As the diminished 

cut-off would necessarily be accomplished by a closing of the 

throttle valve (both motions being taken from the one lever), 

the relative position of the cut-off gear affords interesting and 

conclusive proof as to the absolute effect of increased temper- 

ature range upon the steam consumption of this engine. Even 

if the weight of steam used had not been ascertained by care- 

ful measurement, the position of the cut-off gear and governor 

valve would have roughly indicated the steam economy con- 

sequent upon the higher vacuum. 

This may be further verified by an inspection of the low- 

pressure cylinder indicator diagrams (see Fig. 12), from which 

it will be noted that the receiver pressures are very consider- 

ably higher at a vacuum of 21.5 inches than at 27.9 inches, an 

effect consequent upon the relative positions of throttle valve 

and expansion gear at constant brake load and revolutions per 

Fut Lines Vacuum = 26:7" 

Dottep Lines Vacuum = 15:3" 

Les Per SQ. in. 

VOLUME 

Fic. 15. 

minute. This further explains why the low-pressure power 

does not necessarily fall off with increased back pressure. 

In making the trials, outlined in the foregoing, every care 

was exercised with a view to accurate determination of the 

economy in steam due to higher vacuum. 

The brake used was a Froude water dynamometer, and as 

the engine ran at full load throughout, the: brake conditions 

were such as to be constant in a degree quite exceptional in 

commercial engine testing. 

Two Crosby indicators were employed, the cocks being 

screwed directly into the top and bottom ends of the cylinder. 

These instruments were carefully cleaned and oiled, all the 

diagrams being taken by the same observer. The drums were 

driven from stout piano wires kept in tension by a stiff spiral 

spring. 

The yacuum was measured on a mercury column which was 

checked against an absolute pressure barometer. 
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EFFECT OF VACUUM ON THE STEAM CONSUMPTION OF A 1,080 
B. H. P, QUICK HON AOTE UTERO BETES TRIPLE EXPANSION 

E : 

These trials were made at a steady load of 1,080 B. H. P. and at 250 revolutions 
per minute, the water being measured at air pump discharge. 

Cylinder diameters, 184’, 27” and 40”; stroke, 20’. 

estinumbersyrcpeicclscc tiesto: Cissisistercce 1 2 3 4 

Steam pressure at engine’s stop valve (pounds 
per square inch gage).. 188 186 188 188 

Steam pressure at engine’s ‘stop valve (pounds 
per square inch gage) at H. P. chest..... 183 180 185 183 

Indicated horsepower—H. P.. ene 401 461 431 416 
Indicated horsepower—I. P.. Sree a atealiy 800 353 369 390 
Indicated horsepower—L. Peeters hite oe 312 320 323 343 

Indicated horsepower—Total............| 1,129 1,134 1,123 1,149 

Steam temperature, degrees Fahr...........| 474 455 478 482 
Superheat, degrees Fahr...............---- 91 73 95 9 
CutcofjimbHaPNcylinderseererieieeeci EC Man Goon laagenne 0.45 
L. P. initial pressure from diagrams (pounds 

PALE) Maecrcieicio cee oiciecteeoc este sies eve eels CFSE heres beane et 3.5 
Vacuum at engine, inches... 27.9 26.8 25.8 21.5 
Steam consumption, pounds per “B. H. P. 

~~ hour, actual... ‘ 0c 12.7 13.2 12.83} 14.16 
Steam consumption, pounds per “ish, 1b, 1 

hour, ore to 100 doers he | 
superheat... suisononogeoadoosbEn 12.55 12.68 12.74 14.15 

APPENDIX C.* 

The following data, obtained from the T. S. S. Indrabarah, 

owned by Sir Thomas Royden, Bart., and built to our designs, 

may be of interest. 

This vessel has just completed her first outward passage to 

Australia fully loaded. 

The vessel is of the three-shelter deck type of the follow- 

ing dimensions: 

Length between perpendiculars. .470 feet 

Breacktin @xiendeal ooocooaccav0000 58 feet 

Depin melelad .ocsoccoocsucs0ccen 43 feet to shelter deck 

and has been built by Messrs. Swan, Hunter & Wigham 

Richardson, Ltd., at Wallsend-on-Tyne, and engined by 

Messrs. Richardsons, Westgarth & Co., at their Hartlepool 

Engine Works. Her total displacement at a load draft of 

28 feet 10% inches is 17,025 tons. 

She is insulated for the carriage of cargoes of chilled and 

frozen meat, and is fitted with a compound duplex CO, 

machine (the size of which appears later) capable of dealing 

with an insulated capacity of 292,380 cubic feet. 

Her engines are of the twin-screw triple-expansion type, 

each having cylinders 22 inches, 37 inches, and 62 inches, with 

a stroke of 45 inches, and are capable of indicating 5,000 indi- 

cated horsepower at 95 revolutions per minute; there are four 

single-ended boilers fitted with forced draft having a total 

heating surface of I1,I92 square feet and working at 200 

pounds pressure per square inch. 

The design of these engines is based on the principle that 

the most economical and efficient results will be obtained by 

the adoption of such cylinders as will enable the engines to 

be run at their full-designed power without linking up and at 

a high piston speed ; with the Contraflo system of high vacuum 

and temperature regulation in combination with cylinders pro- 

vided with suitable proportions of steam and exhaust passages. 

The installation of engine-room auxiliaries is unusually 

large; this comprises independent feed pumps, feed filter, feed 

heater, evaporator, distiller, dynamo, sanitary pump, fresh 

water pump, two centrifugal pumps, two fan engines, ballast 

pump, refrigeration circulating pump, telemotor steam-steer- 

ing gear, as well as the CO. machine, which has cylinders 16 

inches and 29 inches diameter by 21 inches stroke, all of which 
are in daily use. 

The propellers are of bronze, and of the solid type. 

On trials the vessel attained a speed of 14 knots on a six- 
hours’ run at a draft of 18 feet mean and a displacement of 

* Communicated by Messrs. W. Esplen & Sons, consulting engineers, 
31 James street, Liverpool. 

10,209 tons. The indicated horsepower was 4,850 and gives an 

Admiralty coefficient of 272, which is remarkably high for a 

vessel of this type. 

In considering the result from the point of view of econo- 

mical consumption for the speed obtained, it must be borne in 

mind that the model to which the ship was built has proved 

to be particularly good. 

On the first outward passage the vessel attained a mean 

speed from London to Melbourne of 12.46 knots on an average 

draft of 26 feet 3 inches, or a displacement of 15,300 tons and 

an indicated horsepower of 4,600 at mean revolutions 85.2, 

the Admiralty coefficient being 260. 

The best day’s run was 325 nautical miles in twenty-three 

and a half hours or 13.8 knots, the Admiralty coefficient be- 

ing 350. 

The coal supplied was North country “Mickley” unscreened, 

giving about 11 percent ash, and the total consumption per 

twenty-four hours, including all auxiliaries, was 66.33 tons or 

about 1.34 pounds per indicated horsepower per hour of North 

country coal, equal to 1.23 of best Welsh coal, a result which 

is, in Our Opinion, very remarkable, having regard to the large 

number of auxiliary engines taking steam from the main 

boilers, and which, if deducted, would bring the rate of con- 

sumption per indicated horsepower for the main engines only 

to an exceedingly low figure. 

The most striking feature of the indicator cards is the 

high vacuum shown in the cylinder, the exhaust line being 

within about 2 inches of the condenser vacuum up to a con- 

denser vacuum of at least 28 inches. 

The low-pressure ports and exhaust passages were carefully 

proportioned to insure a low resistance by giving a clear and 

unrestricted passage for steam without excessive clearance 

or pockets for its lodgment. 

In conclusion, we would state that we attribute the econo- 

mical running of the above engines to the following causes: 

(1) High vacuum and ability to maintain it in high temper- 

ature sea water. 

(2) Utilising the exhaust steam from the auxiliaries to heat 

the feed water up to the maximum temperature at which it 

can be dealt with by the feed pumps. 

(3) The provision of such a capacity of cylinders and 

boilers as will enable the boilers to provide ample steam at 

full power without being unduly pressed, and as will enable 

the engines to run at their full-designed power and mean pres- 

sure without being linked up as is common in marine practice. 

(4) Comparatively high piston speed. 

The above results were obtained, not under the artificial con- 

ditions of a trial, but under sea steaming condition, and during 

a first voyage, which makes them all the more worthy of 

notice. 

APPENDIX D—QUADRUPLE EXPANSION ENGINES AND HIGH 

VACUUM.* 

The advantageous extension of temperature range being a 

leading characteristic of the quadruple engine, the lower limit 

of temperature is obviously a most important factor, espe- 

cially when it is remembered that the upper limit of temper- 

ature remains constant at constant boiler pressure. Therefore, 

the question of vacuum arises, since, other things being equal, 

it is upon the vacuum that the temperature range will depend. 

Quadruple machinery designed to work normally at a high 

ratio of expansion will necessarily give a relatively small mean 

pressure, so that in such circumstances successful. operation 

may be readily prejudiced by imperfect vacuum. If the quad- 

ruple be worked at the highest vacuum to which the engine 

will respond, then there ensues a low condenser temperature. 

Such need not, however, produce a low temperature of feed, 

*Communicated by Mr. R. J. Quelch, M. Inst. C. E. (Messrs. Lawther, 
Latta & Co.) 
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VAcuuM AND TEMPERATURE READINGS TAKEN BY THD CHIEF ENGINEER OF 
THE S.S. * CAMERATA.” 

On VoyacE From Tunis To RorrerDAM, SEPTEMBER, 1910. 

Temperature Circulating Temperature | Temperature on 
Date. Vacuum at Top of Water Inlet. | on Suction Side | Discharge Side 

Condenser. of Feed Pump. | of Feed Pump: 
| Inches, Degrees Fahr. | Degrees Fahr. 

Sept. 21 ... 274 110 74 142 239 
Ain ao lle 274 110 74 143 239 
1 23 od 274 110 74 143 240 
op 8 ond 274 110 74 145 240 
> PB. 374 H ih 75 143 240 
5 9B x Bp TD 74 14z 240 
ppt PZ cos 273 110 71 141 240 
mp. ve co 274 109 68 142 240 
op 243. ood 274 109 68 143 239 
Hy VED 0 274 110 67 142 239 
py PAD cox 27% 109 66 141 239 
Hp AD od 274 109 66 14) 239 
DCO aoa 274 108 63 141 238 
sp PY ox 274 108 61 14) 238 
SH Y33 ed 273 108 62 142 238 
mp 23 xx 274 108 63 142 239 
op PAD cod 274 108 62 14) 238 
5 Dad SE 107 61 140 238, 

5. Oh) cod 273 107 60 : 140 238 
| =» 20) coll Sep | 106 59 140 238 

if the auxiliary exhausts are condensed by the air pump dis- 

charge water. 

In order that the most economical results may be obtained 

from quadruple and other multiple expansion marine engines, 

provision ought to be made for the maintenance of the re- 

quisite vacuum throughout the voyage, particularly at high 

expansion ratios. In this connection engineers are apt to 

forget that, so far as temperature range is concerned, varia- 

tion in boiler pressure is of much less consequence than vari- 

ation. in exhaust pressure. It is uneconomical to work 

. 

ABSTRACT FROM THE LOGS OF THE S.S. ‘‘CAMERATA.”’ 
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within the cylinders actually reached 263 degrees F., the higher 

limit of pressure being, say, 225 pounds absolute and the lower 

limit 2.16 pounds absolute. This is a very unusual result, par- 

ticularly as the lower limit of temperature corresponds with 

the mean back pressure in the low-pressure cylinder, and not 

with the absolute condenser pressure. A low-pressure cyl- 

inder diagram taken during these trials is reproduced herewith 

(see Fig. 13). 

The dimensions of the Anglo-Patagonian are: Length be- 

tween perpendiculars, 403 feet; molded breadth, 52 feet; 

molded depth, 29 feet 114 inches. The official loaded trials 

were taken with some 8,550 tons of bunker coal and stores 

on board, the vessel displacing about 12,120 tons. At this dis- 

placement the mean speed was 10.35 knots. 

It ought perhaps to be added that the order of the results 

will be conditioned by the extent to which high condenser 

vacuum is maintained concurrently with high feed temperature. 

APPENDIX E—TRIPLE EXPANSION ENGINES OF THE DJERISSA CLASS 

(LA TUNISSIENNE STEAM NAVIGATION CO., LTD.).* 

There-are three ships in the Djerissa class—the Djerissa, 

Camerata, and Boukadra, each of these vessels having a dead- 

weight carrying capacity of about 6,200 tons on a displacement 

of approximately 8,800 tons. . 

The length between perpendiculars is 350 feet, the extreme 

breadth 50 feet and the depth molded 25 feet 1114 inches. The 

engines are triple expansion 24 inches, 38 inches and 64 inches 

by 42 inches stroke, with two boilers, 13 feet 6 inches mean 

diameter by 11 feet 6 inches long. The pressure is 180 pounds 

and the boilers work under forced draft. 

VoyaGE FROM NEWPORT TO ORAN. 

MEAN PowER THROUGHOUT THE VOYAGE 1,080 I.H.P. 

Pressure | Inches Temperature. Revolu- Coal. Distance. Average Slip Buckets 
Date. of of ee tions per a Spece 3 pers of Benes 

Steam. | Vacuum. Reed coat Minute. Tone: Con. Descri te | Propeller. | Observed. per Hour. cent. per Day. 

1910. | | 
Octoel Smee |aeliio 27k 212 61 57 15 10 Welsh _ 173 166 8-9 4 75 

rp KD coll LD 274 | 210 61 56 17 0 eA 219°) 158 6°54* 28 118 

rp) WL cod) LD 274 211°5 62°3 57 17 0 Op 223 194 8:0 13 123 

= _ | New- | (iter. : : 
oe 8s) 175. 273 211°3 63 57 17 10 mals | 223 | 225 9°3 nil 119 

op UD colt 274 211°6 65 57 17 0 Welsh | 222 | 220 9:2 1 120 

5 DD cdl YE 274 211 67°3 | 57 17 0 Pee e220 | 230 97 nil 116 | 
| 

| | . 

SOR Tes 27h 211 69:6 | 57 15 Wm | 1B tee 9-1 2 78 
ile | 

* Strong wind and high sea, shipping water. 

Coal, used was of a fairly good steaming quality, rather fast burning and dirty. About 80 per. cent.. small. Clinker easily 
removed from-bars and did not seem destructive to bars. The small cakes very well and does not run through the bars. , Ash and 
dirt about 21 pef Gent. 

Ww 

quadruple expansion engines at low vacuum; moreover, the 

means of condensation ought to be such that the exhaust 

pressure may be kept constant throughout tropical voyages. 

Generally, therefore, the maintenance of boiler pressure and 

of vacuum should be regarded as equally vital to successful 

practice in. quadruple expansion engines. 

It may be in point to refer to the quadruple engines of the 

Anglo-Patagonian, built to my designs and specification by 

the North-Eastern Marine Engineering Company, Ltd. These 

engines are 24 inches, 34% inches, 49 inches, 71 inches by 48 

inches stroke. The boiler pressure is 220 pounds per square 

inch. The condenser is of the Contraflo type, with tempera- 

ture regulator, and the boiler feed pumps deliver the feed 

water through the tubes of a surface feed heater into which 

all available auxiliaries exhaust. On the occasion of the of- 

ficial loaded trials—Aug. 17, 1910—the total temperature range 

The engineers are instructed to maintain high condenser 

vacuum and heat the feed by means of drainage water and 

. vapor from the various cylinder and receiver drains, evapora- 

tor and feed heater coil drains, ete. 

It is found that, notwithstanding the comparatiely high 

vacuum, the temperature of the hot-well water may be raised 

to the limit permitted by the feed pumps which are of the 

plain ram type driven from the main engines. 

Service records from each of these steamers show that the 

vacuum within the low-pressure cylinder is from 25 inches to 

26 inches, the condenser yacuum averaging from 27 inches 

to 27% inches, when the steamers are on their regular 

Mediterrannean’ service in sea water temperatures up to 

77 degrees. . 

* Communicated by Mr. A. Walker, M. I. N. A. of Messrs. F. Strick 
& Co.) 

ee 
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ABSTRACT FROM THE LOGS OF THE S.s. ‘‘ BOUKADRA.” 

Mean Power THROUGHOUT THE VOYAGE 1,085 I.H.P. 

International Marine Engineering 

VoyaAGE FROM Barry’ Dock To. NAPLES. 

IOL 

Steam. | Vacuum. Mesditg Sea. Minute. Tons. Cuts! percnts Propeller. | Observed. per Hour. cent per Day. 

1910. 

Sept. 13 180 28 224 63 59 9 10 | Welsh 9:18 4 34 

wp Wb cod) TED 27 218 64 59 17 0 : 9°32 2:5 117 

5 1B St DED 27 218 64. | 59 17 0 a 9-08 5 101 

7 16 180 27 222 | 66 | 59 17 0 Fe 891 7 

op We cod] 1D) 27 222 | 71 59 17 ) - 8°75 8:7 

» 18 180 27 218 | 71 59 17 0 ts 9-24 3°5 

1 19 180 27 215 | 75 59 17 0 a $59 10. 

» 20 ig30 | 27 | 218 | 76 59 17 0 i g-21 | 14 

5 OA 180 : 27 216 -| 72 59 17 0 - 9:02 57 

» Pred ED 27 220 76 59 17 0 5 $55 | 105 

>» PM ! 180 27 220 76 59 | 7 15 af 8:58 9 
| 

The coal used was Welsh Through of medium: quality. Good steaming and slow burning. About 70 per cent. small made a 

heavy clinker which sticks to the fire bridges and is difficult to remove. The small cakes. Ash and clinker, 17 per cent. 

The condensers (Contraflo type) have temperature regu- 

lators, and the hot-well water is passed through an air-dis- 

charging surface feed heater, so that in addition to being de- 

erated, the feed water enters the boilers at a temperature of 

from 215 to 240 degrees F. 

The arrangements are carried out with a view to provid- 

ing the utmost simplicity, thereby minimizing the demand on 

the labor available. 

Representative log abstracts are attached from which the 

general performance of each steamer may be estimated. Vari- 

ation in the feed temperature as between either of the ships 

is due to there being means available whereby water from the 

bottom of the boilers may be circulated through the feed heater 

coils instead of steam. 

A schedule of temperatures taken on the Camerata is also 

ABSTRACT OFSLOGS OF THE S.s. ‘‘ DJERISSA,” 

attached, together with a recent low-pressure cylinder dia- 

gram from the same steamer (see Fig. 14). 

The average power maintained by the three ships is about 

1,080 indicated horsepower, so that the engines are working at 

considerably less than the normal full load corresponding with 

the given dimensions. In these circumstances the system fol- 

lowed is to fully open all boiler and engine stop valves, run- 

ning with maximum pressure in the high-pressure receiver 

and reduced cut-off. 

The readings tabulated were, of course, taken during the 

respective watches and are subject to the margin of error 

which is normal to determinations made at sea. 

It might be added that in these vessels the air and circulat 

ing’ pumps, as well as the boiler feed pumps, are all driven by 

levers from the low-pressure crosshead. 

VOYAGE FROM *DUNSTON-ON-TYNE TO BARCELONA. 

Mean Power Turovucnovr Voyace 1,060 I.H.P. 

eee ee ae | Se : sgn cot ACO ae eas | Tons. 

| i910. aii 
Aug. 21 170 | 27h | 212 | 60 38 8 

oe 22 180 a7i | 212 60 61 20 

OB 1s0 | 27: | 224 | 63 58 18 

of Wicd TED WY PS I G33 62 58 18 

» 25 180 | 273 | 224 65: 58 17 

P26 ee | 180 | 274 | 224 67 58 | 17 

m oY 180 | 27} | 226 68 58 17 

ELS 180 | 273 228 67 58- 17 

» 29 iso | 27} | 236 74 58 17 

» 30 180 |- 274 | 138 77 58 17 

pp eel ie |} Ge | TES |] Gh 58 12 

The coal used was Newcastle, quick burning, with 80 to 85 per cent. small. 
form the large percentage of ash. 

Coal. Distance. 

—||RSP | Fee ll care 
cuts. | Pescriv- | Propeller. | Observed, | PeT Hour-| cent. | per Day. 

New- 
10 castle dl 53 8°4 nil. 20 

10 30 236 220 91 7 114 

0 99) 228 192 deo 15 116 

0 0 227 182 75 19 116 

10d fais 226 | 201 83 ll 107 

0 5 225 173 ez 23 110 

0 90 225 217, 9:0 3°5 108 

0 203 | 218 | 9-1 22 | 107 | 

0 20 223 214 9:0 3°8 107 | 

0 223 213 9-0 4°5 110 

5 ” 179 159 86 8:0 Sl | 

A good deal runs throwgh the bars, which helps to 
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THE WORKS OF MESSRS. YARROW & COMPANY, 
LIMITED, SCOTSTOUN, GLASGOW. 

When a few years ago Messrs. Yarrow & Company, Ltd., 

decided to move their works from the Thames at Poplar to 

Scotstoun on the Clyde, an opportunity was offered to layout 

and construct one of the most up-to-date and best-equipped 

shipyards of its size in the world. Numerous natural advan- 

tages influenced the choice of Scotstoun as the site for the 

new yard, such as its excellent railway facilities, its economic 

possibilities as a labor market, its proximity to the iron and 

coal districts, the depth and width of the Clyde at this point, 

and the proximity of the Skelmorlie measured-mile trial 

International Marine Engineering 

volts by static transformers. As the firm wished to use a 

considerable number of continuous-current motors, which had 

been installed in their wotks at Poplar, an electric sub-station 

was installed at the plant, consisting of two motor generators, 

which can be run in parallel. Each machine is rated to give 

continuously 1,190 amperes at 210 volts. The alternating- 

current motors are each 365 horsepower at 485 revolutions per 

minute. Decided preference was also expressed for direct 

current on the ground that inverted arc lighting would give the 

best satisfaction for the general offices. It is expected that if 

Marcu, IQII 

additional power is required alternating-current motors will 

be installed as necessary. Electrically-driven pumps are pro- 

vided to supply power to the various hydraulic tools. The 
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PLAN OF THE YARROW SHIPYARD ON THE CLYDE, 

course, which is now recognized as the only reliable mile on 

the British coast over which to test vessels of exceptionally 
high speeds. 

The general arrangement of the works is shown in the plan, 
Fig. 1. It comprises an area approximately 820 feet by 700 
feet, and includes engine and boiler shops, a blacksmith shop, 
a pattern makers and joiners’ shop, the platers’ shed, a cov- 
ered-in fitting-out dock with adjacent sheds for pipe fitters, 
etc., together with eight building slips and the necessary store 
rooms, offices, etc. Electric power is used throughout the 
works, it being supplied by the Clyde Valley Power Company 
in the form of three-phase alternating current, twenty-five 
cycles per second at a high voltage, which is reduced to 400 

pumps were furnished by the Leeds Engineering & Hydraulic 

Company, Ltd., Leeds, and the motors by the British West- 

Ee ee 

ee 

—s ee 

inghouse Electric & Manufacturing Company, Ltd., Man- 
chester. 

Turning to the plan of the works, Fig. 1, it is seen that 

the general offices are located in the center of the north side, 
with the boiler shop to the east and the machine shop to the — 

west. Mr, Yarrow’s office is, as it were, the center of gravity 

of the whole yard, and consequently secures the minimum dis- 

tance for him to go to see any member of his staff or for them 

to come to see him. The building berths and fitting-out 
basin are, of course, located at the water’s edge, with the 

platers’ shed immediately in front of the launching ways. ‘ 
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GENERAL VIEW OF THE NEW. SCOTSTOUN WORKS OF MESSRS. YARROW & CO., LTD. 

Between the platers’ shed and the boiler shop is a space which 

is served by an overhead 7-ton crane of 85 feet span, by 

Messrs. Broadbent, of Huddersfield, traveling on a gantry, 

which is 330 feet long. This space is used for the construc- 

tion of shallow draft steamers which are built by Messrs. 

Yarrow in sections for export. The boats are erected on shore 

at this place previous to shipment. 

The facilities for handling material have been most care- 

fully worked out, so as to provide for a minimum amount of 
handling and transporting. All of the shops are thoroughly 

equipped with overhead traveling cranes carefully designed 

for the loads which they have to lift, and the entire yard is 

served by a narrow-gage railway system, which is used largely 

for carrying material from the angle and plate racks to the 

platers’ sheds and various machine tools. In the covered-in 

fitting-out basin material is handled by means of a 50-ton 

traveling crane, supplied by Messrs. Applebys, Ltd., Glasgow 

and Leicester. 

The two most important shops in the yard are the boiler 

and machine shops. The boiler shop is the largest, being 300 

THE MACHINE SHOP, 
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feet long by 153 feet wide. It is divided into three bays, one 

50% feet wide, served by one 20-ton and one 1o-ton crane at a 

height of 40 feet 6 inches above the floor level. The center 

or erecting bay is 65 feet 4%4 inches wide, served by one 

50-ton and one Io-ton crane at the same level as in the north 

bay. The south bay is 36 feet 4 inches wide, and is served with 

one 5-ton crane located 25 feet 6 inches above the floor level. 

The machine shop is 210 feet long and 153 feet wide, and is 

also divided into three bays, one 37 feet I inch wide, served by 

a 5-ton traveler; a middle bay, 65 feet 1% inches wide, with a 

5-ton crane at a height of 30 feet above the floor level; a 

50-ton crane at 41 feet 8 inches above the floor level, and a- 

s outh bay, 50 feet 3g inch wide, served by a 20-ton and 5-ton 

crane located 30 feet 63g inches above the floor level. 

The design of these shops, which was carried out by Sir 

MArcH, I9QII 

Yarrow & Company are of medium size, such as torpedo boat 

destroyers, shallow draft river boats, fast launches, etc. The 

machine tools include plate punches, shears, plate bending 

rolls, joggling rolls, large emery grinders and drilling ma- . 

chines. These are all motor-driven. Among the somewhat 

unusual tools are a high-speed saw for cutting rolled sections 

cold, which was supplied by Joseph T. Ryerson & Son, Chi- 

cago, and a Britton plate-stretching machine for pulling thin 

plates in order to take the buckles out. This work was for- 

merly done by hammering, which is usually a long and laborious 

process. Most of the plates are drilled by compressed air 

by means of ordinary pneumatic drills, suitable arrangements 

being made for carrying out this, work economically and ex- 

peditiously. 

The equipment of the boiler shop includes some special 

THE FITTING-OUT DOCK. 

William Arrol & Company, Ltd., is an excellent example of 

modern engineering workshop construction. The buildings are 

of the self-supporting steel frame type, with 9-inch brick- 

work built into the frame work to form the outer walls. The 

roofs of the boiler and machine shops are of the cantilever 

type, supported by internal cross girders at the ridges, which 

in turn are rigidly secured to the gantry columns placed 30 

feet apart, the whole being covered with %4-inch glazing. On 

account of the glazed roofs, light painted steel work and 

white-washed walls, the shops present an exceptionally pleasing 

appearance, and are far more comfortable for the workmen 

than the old type of dark, grimy building. 

The platers’ shed is 180 feet long by 90 feet wide and 18 feet 

6 inches high. In it are located the furnaces and machine 

tools used in connection with the hull construction. No very 

large tools are installed, as most of the vessels built by Messrs, 

tools for building the well-known type of Yarrow watertube 

boiler. Furnaces are provided, of suitable size, to heat the 
plates which form the steam and mud-drums of the boilers, as 

these are all bent hot. The tube plates of these boilers have 

to be thick in order to compensate for the amount of metal 

cut away in drilling, and the sides of the tube plates are re- 

duced so as to correspond with the thickness of the wrapper 

plates. This work is done in a Hugh Smith planing machine, 

which has a maximum stroke of 28 feet. 

planes the plate edges and reduces the tube plates to the re- 

quired thickness in the way of butt straps, and it can also 

plane the sides of the water-pocket tube plates and steam-drum 

tube plates. A special Buckton planing machine is also pro- 

vided for planing tube plates for steam drums and water 

pockets after they are pressed to shape. The stroke of this 

machine is 18 feet, and it takes a width of 5 feet 6 inches and 

This machine also. 

—— 

———— —— 
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a height of 6 feet. The steam drum tube plates are bored and 

turned in a special boring machine, supplied by Messrs. F. 

Berry & Sons. A special vertical boring mill for machining 

steam drum ends and water-pocket ends was also supplied by 

the same firm. The holes in the tube plates are all drilled 

through jigs. There are four multiple-spindle drilling ma- 

chines, supplied by Messrs. Joshua Buckton & Company, and 

an oval hole-cutting machine for manholes, furnished by 

Messrs. G. & A. Harvey. The riveting plant consists of one 

13-foot gap machine and an 18-foot gap machine of Messrs. 

Henry Berry & Company’s make. Pressures of 20, 40 and 60 

tons on the rivet can be secured with both of these machines. 

In the machine shop are many, tools from English, American 

and Continental builders. These include Buckton planing ma- 

chines, Asquith radial drills and lathes by Lang, Harvey, Muir, 

Hulse and Archdale. There are lighter automatic machines by 

Messrs. Pratt & Whitney. Prominent among the American 

machines are noted Niles Tool Company lathes, Pond radial 

drilling machines, Brown & Sharpe milling machines, Sellars 

tool grinders and the Diamond Machine Company’s emery 

grinders. Among the tools supplied by Continental firms are 

a surfacing lathe from the Oerlikon Company. 

Mention has already been made of the covered-in fitting-out 

basin, which is supplied with a 50-ton traveler overhead. The 

total length of the runway is 323 feet and the crane is 56 feet 

above high-water mark. The roof for the basin is 275 feet 

long, of the cantilever type, completely glazed. The basin is 

dredged to a depth of about 14 feet at low water, so that the 

vessels will float at all stages of the tide. The depth of water 

in the river in front of the launching ways is 23 feet at low 

water, and the width of the river is about 500 feet, so that 

there is ample room for launching purposes. On either side 

of the covered-in basin are wharves covered by lean-to roofs, 

under which are located plumbers and pipe fitters’ shops. 

For the special class of work of which Messrs. Yarrow have 

made a specialty the layout of the works is such that beyond 

a doubt it should secure for the firm the very lowest cost of 

production. 

THE MARINE STEAM ENGINE INDICATOR—XIX. * 

BY LIEUT. CHARLES S, ROOT, U. S. R. C, S. 

THE EXHAUST LINE. 

In order that the piston may begin its return stroke 

without unnecessary resistance, it is desirable that the pres- 

sure of the working steam be reduced to that of the con- 

denser, receiver, or exhaust pipe by the time the crank pin 

crosses the dead center. To accomplish this result it is neces- 

sary in most cases to open the exhaust before the dead center 

position is reached, the exact point depending on the rotative 

speed, ratio of expansion, type of valve gear and other con- 
ditions. 

The line DE of Fig. 95* is the exhaust line, and shows an 

ideal set of conditions for an engine turning at slow rotative 

speed. Diagram I of Fig. 104, is a close approach to the 

exhaust line of Fig. 95. This diagram was taken from the 

high-pressure cylinder of a compound pumping engine, and 

shows nearly a maximum card area at the “toe” with a mini- 

mum back pressure at the beginning of the return stroke. 

Diagram II shows an exhaust line from the high-pressure 

cylinder of a triple-expansion pumping engine. This is also 

ideal. The expansion line is carried almost to the counter- 

pressure, and the exhaust opens at the proper time to realize 
minimum back pressure at the beginning of the stroke. 
With engines turning at moderate rotative speeds engineers 

have found it expedient to close the exhaust before the end of 

* Copyright, 1911,-by Charles S;-Root. 
1September, 1910, issue. 
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the stroke, in order that a steam cushion may form and thus 

bring the reciprocating parts gently to rest and do away with 

shock on the bearings and other connections at the time the 

motion of the piston reverses. While it is well to keep the 

card area as large as possible, with any given point of cut-off, 

it is useless to delay release or exhaust opening until the end 

of the stroke when compression is used to form a cushion and 

for the following reasons: 

In studying indicator diagrams one is very apt to form the 

habit of thinking of the steam events on one side of the piston 
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only, as this is all that is necessary to consider in ordinary 

diagram analysis. But when we come to figure on actual 

piston loads and their effect on the connections and bearings 

the pressures on both sides of the piston must be kept in view. 

A little thought will make clear the fact that the actual load 

on the piston at any point is the difference between the for- 

ward or steam pressure and the back or exhaust pressure. 

Thus in Fig. 105—considering the down stroke only—the for- 

ward pressure at 1 is equal to the length of the ordinate a 

between the steam line of the top card and the exhaust line of 

the bottom card. At 2 it is equal to b; at 3 the forward and 

back pressures are equal, and the load on the piston is zero. 

For every piston position to the right of ordinate 3 the back 

pressure exceeds the forward pressure, the effect being to 

resist the movement of the piston and bring the reciprocating 

parts to rest without shock. The magnitude of this opposing 

pressure is measured as described for the forward pressure. 

To make the diagram clearer the area representing the forward 

pressure is filled in with widely spaced hatching and the 

counter-pressure area with fine hatching. 

The reason for not delaying release until the end of the 

stroke will now be clear. 

In the diagram Fig. 105, if release had been so delayed the 



106 International Marine Engineering Marcu, 1911 

expansion line would have continued to c, and the greater part 

of the counter pressure caused by compression would have dis- 

appeared. 

Further, if the exhaust is opened before the end of the 

stroke it helps towards a good exhaust opening at the begin- 

ning and middle of the return stroke, as will be shown when 

we come to consider valve setting. If expansion is carried too 

far by reason of a very early cut-off a loop will be formed, as 

shown in Diagram III. of Fig. 104. This is a bad condition. 

The loop creates a counter pressure in addition to that caused 

by compression, and what is worse it-reduces the temperature 

of the cylinder below the average exhaust temperature.* If 

the valve is late in opening—on a slide-valve engine—the ex- 

haust is cramped and diagrams like IV., V. and VI. will re- 

sult. Another condition which will cause a bad exhaust line is 

wet steam. Steam in a wet state is less easily expelled than 

when dry, and is one of the indirect causes of the great loss 

of efficiency due to the presence of water in suspension in the 

steam. 

* On some voyages it is necessary to run slowly for several hours in 
order that a “land fall’? will be made during the hours of daylight. In 
such cases the engineer who wishes to keep his coal consumption down 
will reduce the revolutions by an early cut-off in the high-pressure engine, 
using the cut-off screw in the rock-shaft arm. If this is not enough, the 
rock shaft itself is partially rotated with the reversing engine, linking or 
“notching up” all of the engines at once. If this procedure causes loops 
in the diagrams, the cut-offs are too short. The links should be run out 
just enough to avoid the loops and the throttle used to regulate the 
revolutions. 5 

(To be Continued.) 

PLANT OF THE NEWPORT NEWS SHIPBUILDING 

AND DRY=DOCK COMPANY. 

The plant of the Newport News Shipbuilding & Dry-Dock 

Company, which is located at Newport News, Va., on Hampton 

Roads, has, by virtue of its location, many advantages which 

are not possessed by other large shipyards. The yard rep- 

resents an investment of $15,000,000 (£3,080,000), covers 

nearly one hundred and twenty acres, and has a water front- 

age of half a mile. The arrangement of the yard is the result 

of a most carefully perfected plan to have all the work on a 

ship from its design to its completion absolutely progressive. 

The material enters at one place, and, as it is handled, moves 

steadily forward to its final destination without, in any case, 

retracing its steps. 

The buildings, most of which are brick structures, cover 

about twelve acres, The shops are so grouped as to permit 

the advancement of the work. They are connected by railroad 

tracks, so that material which is handled by the company’s 

locomotives may be expeditiously transferred from shop to 

150-TON REVOLVING CRANE. 

shop or from shop to shed, ete. A double track connects the 

works with the main line of the Chesapeake & Ohio Railroad. 

There are about seven miles of standard gage railroad track, 

covering various portions of the shipyard. 

A battery of eight large marine Scotch boilers, working at a 

pressure of 120 pounds per square inch, supplies steam for 

power purposes. There is an electric plant with a capacity of 

about 2,500 kilowatts and four air compressors capable of 

compressing a total of 9,000 feet of free air per minute to a 

pressure of about 100 pounds per square inch. There is also 

a hydraulic plant of large capacity for supplying power to the 

hydraulic tools. The entire shipyard, including shops, wharves 

and dry-docks, is lighted by electricity. 

There are two departments in the yard—the hull department 

and the machinery department, These, in turn, are subdivided 

into smaller ones, each under the supervision of an experi- 

GENERAL VIEW OF THE NEWPORT NEWS SHIPYARD, 
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LARGE PLATE-BENDING KOLLS. 

enced foreman. The departments are so arranged with re- 

lation to one another that the material may be transferred 

from.one to the other by the shortest route. One group is 

formed by the ship shed, framing shed, etc.; another by the 

machine, boiler, blacksmith, copper and outfitting shops, and 

a third by the joiner and pattern shops, lumber sheds and saw- 

mill. The piers and drydocks also have the necessary shops 

and tools located adjacent to them to facilitate the carrying 
on of repair work. 

In the framing shed there is a large manhole punching 
machine, capable of punching a hole 27 inches by 18 inches 
through plates nearly an inch thick. All work in and about the 

MACHINING A THRUST SHAFT, 
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framing shed is handled by electric cranes. In the ship shed, 

which is near the framing shed, there are 32-foot bending rolls, 

guillotine shears, shear blade grinders, cold saws, countersink- 

ing machines, a 32-foot planer, 16-foot bending rolls and 

numerous smaller tools. The second floor of the building is 

used as a mold loft. 

Adjacent to the ship shed is the bending shed, containing 

furnaces where bars of iron 70 feet long can be heated for 

The building berths, on which new vessels are laid 

down, are located near these shops, the berths being served 

by cantilever cranes. There are five of these cantilever cranes, 

three of which handle material-for two ships simultaneously 

under construction on either side of its trestle. This com- 

pany was the first in the world to utilize this type of crane for 

shipbuilding. With two exceptions, all of these cranes are 

operated by electricity. There are six locomotive cranes 

which also handle and transport material. 

The machinery department includes one of the largest 

and best-equipped machine shops in America. The building 

is 100 by 560 feet and contains planers 36, 60, 84 and 120 

inches in length;:also an immense wall planer which requires 

a 50-horsepower motor for its operation, The heavy machine 

tools are located in the main part of the machine shop and 

in the galleries are the brass working machines. All material 

is handled by electric traveling cranes, the largest having a 

capacity of 50 tons. 

The rigging loft, boiler, blacksmith, joiner, copper, ship 

carpenters and other shops are all fitted with modern up-to- 

bending. 

A CORNER IN THE MACHINE SHOP. 

In the blacksmith shop there are steam 

Forced draft is 

date machinery. 

hammers, ranging from 600 to 6,000 pounds. 

employed for the forge fires. : 

Two important auxiliaries in the yard are a 150-ton elec- 

trically-operated revolving derrick and a set of shear legs of 

100 tons capacity. The yard is well provided with dry docks, 

there being two about 593 and 537 feet extreme length, re- 

spectively, and one with an extreme length of 804 feet. The 

latter is built of timber with a masonry entrance, the masonry 

being constructed on a concrete foundation that rests on piles 

and timber superstructure. In connection with it is a pump- 

MARCH, IQIE 

ing plant, comprising three main centrifugal pumps of 100,000 

gallons capacity per minute each, and two drainage pumps 

with a capacity of 12,000 gallons per minute. The main 

pumps are driven by electric motors of 1,000 horsepower each 

at 500 volts. It requires about one hour and thirty minutes 

to pump out one of the smaller docks, and about two hours 

and fifteen minutes to empty the larger one. 

On the water front there are seven large piers, one of which 

100-TON SHEAR LEGS. 

is gco feet long; the fitting-out basin is goo by 500 feet and has 

a depth of water of about 40 feet. 

In addition to the shops in the yard, the company operates 

a large foundry for steel and iron castings and for brass 

The foundry is connected with the main works by the 

company’s railroad, and is but a short distance from the main 

All the machinery in the foundry is operated by 

electric motors supplied from the main power house at the 

shipyard. 

work. 

works. 

THE SHIPBUILDING AND ENGINEERING WORKS OF 
MESSRS. GIO. ANSALDO=ARMSTRONG 

& COMPANY. 

In 1853, when the Kingdom of Sardinia was undergoing an 

economic transformation, the small compartment of Piedmont 

was brought into prominence by new railway facilities and 

immediately entered upon a new industrial era. Mr. Carreur, 

then Prime Minister, saw the necessity of an adequate mechan- 

ical establishment which would be able to carry out the large 

projects then under way, and, utilizing a modest contract shop, 

established at Sampierdarena, near Genoa, since 1846, he 

formed the Gio. Ansaldo Company, entrusting the manage- 

ment to Mr. Ansaldo, who was at that time a prominent 

professor of mechanical engineering. 

The shops of the new company were at the time the best 

equipped in Italy, and, as early as 1854, they supplied the first 
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two locomotives for the Piedmont railways. In connection 

with locomotive building, Messrs. Ansaldo made a specialty 

of the construction of other materials for railway use, and 

also of marine engines and boilers and marine repairs. In 
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In 1883 the concern passed into the hands of the Bombrini 

Bros., and a new impulse was given to the industry. In 1866, 

in order to provide more room for the engine works, it was 

found necessary to transfer the yard to Sestri Ponente, which 

DRYDOCK AT NEWPORT NEWS. 

1867 these works undertook the construction of the large 

engines for the Italian iron clad Palestro, and subsequently 

also the engines for the two ships Staffeta and Mariantonio 

Colonna. The reputation of the firm for marine work was 

enhanced by turning out the stem and stern post forgings of 

what were then the largest battleships, the Duilio, the Dandolo, 

is two miles from ’Sampierdarena. Again, in 1886, it was 

found necessary not only to enlarge the shops but also to have 

new ones erected, and to establish a foundry for brass and 

special metal work at Coruigliano. Here also was estab- 

lished a steel foundry and a large shop for building special 

naval electrical machinery. At the same time there was 

WAITING FOR REPAIRS AT THE ANSALDO YARD. 

Italia and Seepanto. In 1870 the works were increased by 

the addition of a small shipyard where the royal naval vessel 

Staffeta, the lake steamer Venbano (which is still in service) 

and the freight steamer San Gottardo, together with a large 

number of smaller ships, were built. 

erected in the harbor of Genoa, as an adjunct to the shipyard, 

a large shop for the completion and equipment of vessels after 

their launch, and, finally, on account of a contract for refit- 

ting and repairing some vessels of the Turkish navy, the 

Messrs. Ansaldo established a shop, with an Italian staff of 
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workmen, in the Imperial shipyards at Constantinople. In 

1903 the business passed from the control of the former 

owners into the hands of Messrs. Gio. Ansaldo-Armstrong & 

Company; the late Commodore Ferdinando Maria Perrone 

was then general manager of the company, and it was largely 

due to his efforts that the Italian naval industry was brought 

to its present state of imporance. At present the firm employs 

about 5,000 workmen. 

THE WORKS AT SAMPIERDARENA. 

The numerous shops which comprise these works occupy at 

rum 

used extensively. All of the large machine tools in the dif- 

ferent departments are driven by individual electric motors, 

and the smaller tools are arranged in groups connected to 

electrically-driven shafting. A power station is located within 

the works, but in the immediate future power is to be sup- 

plied by a private company situated 50 miles from Sampier- 

darena. Alternating current at 66,000 volts will be trans- 

mitted from this station to the works, where it will be trans- 

formed to a lower voltage to drive a motor generator designed 

to supply direct current at 220 volts. 

Railway connections are provided between the works and 
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present a covered area of about 12 acres and an open space of 

about 8 acres. They include a pattern shop, foundry (iron and 

brass), large turning and machine shop, lathes, boring and 

milling machine shop, small tool shop, brass machine shop, 

boiler shop, fitting shop, emery wheel shop, locomotive erect- 

ing shop, large erecting shop, laboratory, hydraulic press and 

coppersmith shop, watertube boiler and sheet iron shop, and, 

finally, the blacksmith and steam hammer shop. 

All of the shops are furnished with electric power at 220 

volts. Electricity is also used for lighting, current being pro- 

vided at 120 volts. Electric drills and pneumatic tools are 
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the sea, so that large boilers, castings, forgings, ‘etc., can be 

lifted and carried directly to the harbor of Genoa, or to the 

shipyard at Sestri Ponente, or shipped directly on board the 

vessels by means of a 120-ton floating pontoon. 

The equipment of the works includes about a thousand 

machine tools of every description, ranging from the heaviest 

steam hammers to the most delicate -laboratory apparatus. 

Most of the company’s machine work and casting is done at 

this plant, the principal production consisting of locomotives, 

boilers of all kinds and the propelling and auxiliary machinery 

for both naval and mercantile vessels. At present there is 

Marcu, 1911 
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AT SESTRI PONENTE, 

PANORAMIC VIEW OF TITE SHIPYARD 

under construction the propelling machinery for the. battle- 

ships Giulio Cesare, Leonardo da Vinci and Contedi Cavour. 

Each of these plants consists of 24,000 shaft horsepower of 

Parsons turbines. There is also nearing completion turbines 

for the Quarto of 25,000 shaft horsepower, the 12,500 indi- 

cated horsepower reciprocating’ engines ‘of a new twin-screw 

. Turkish cruiser, the 1,150 indicated horsepower reciprocating 

engines of the twin-screw tank steamer Evidano; the 1,850 

indicated horespower reciprocating engines of the twin-screw 

tug Titano, also-reciprocating engines for twelve torpedo 

boats of 2,700 indicated horsepower each, one set of Parsons 

turbines for a 2,700 shaft horsepower torpedo boat, the ma- 

chinery for which is to be arranged on three shafts, and one 

set of Bergmann turbines for a 2,700 shaft horsepower torpedo 

boat, all of which are being built for the Italian Government. 

Further, there are two sets of reciprocating engines of 6,000 

indicated horsepower for-a Chinese destrover. The firm also 

HEAVY TOOL SHOP. as in 

has a contract for seventy-two locomotives,.to be finished 

DekoOTepe)ittneuer ie se Z ; OES 
The foundry for steel ‘castings at Coruigliano supplies all 

the requirements of the main works at Sampierdarena for 

the locomotives, turbines, marine engines, etc. Recently an 
addition has been made to this“plant to accommodate another 

25-ton gas furnace installation. “The electric shop at Corui- 

gliano occupies a ground area of about 2% acres and makes 

a specialty of @lectric gear for use on board ships, such as 
hoisting appliances, winches, windlasses, ‘etc. 

THE SHIPYARD AT SESTRI PONENTE.. 

This yard occupies an area of about 25 acres and has a 
water frontage of 1,650 feet. There are five building berths, 
capable of accommodating the largest vessels which are built 

at the present time. Three other wooden slips are used for 
the construction of medium-sized vessels. For smaller boats, 
such as torpedo boats, destroyers, etc: covered berths are 

provided. The entire plant is thoroughly equipped with 

modern machine tools electrically operated. Alongside the 

building berths are located all of the shipbuilding tools, such 

as punches, shears, drills, countersinking machines, beam 
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IN THE FITTING SHOP, 

PORTION OF TURNING AND MACHINE SHOP, 
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benders, plate-bending rolls, ete. The mold loft covers an 

area of about 15,000 square feet. 

A notable example of the class of work turned out at this 

yard is the Garibaldi type of cruiser, which was duplicated 

five times by this company for foreign nations. One of these 

vessels was the Cristobal Colon, of Spanish-American War 

fame. As an indication of the speed with which work is 

turned out, the armored cruiser Kasuga was laid down March 

14, 1902, and launched October 22 of the same year. Her 

sister-ship, the Nisshin, was also built in the same rapid time. 

When these two cruisers were sold to Japan they made the 

voyage from Genoa to Yokosuka, with an inexperienced crew, 

at a higher rate of speed than has ever been maintained by 

any other armored vessel in so long a voyage. Upon their 

arrival in Japan the boilers, engines and all parts of the ship 

were found to be in good condition, so that they immediately 

went into service in Admiral Togo’s squadron. 

There is now under construction in this yard the battleship 

Giulio Cesare, 21,500 tons, 24,000 shaft horsepower and 22.5 

knots speed; one Turkish cruiser of 12,500 indicated horse- 

power; one tank steamer of 11,000 indicated horsepower; one 

tug boat of 1,850 indicated horsepower; eight torpedo boats for 

the Italian Government and one Chinese destroyer of 6,000 

indicated horsepower. For the construction of the battleship 

Giulio Cesare one set of electric cranes was installed on each 

side of the building berth. 

THE FITTING-OUT SHOPS IN THE HARBOR OF GENOA. 

This shop serves as a complement to the works at Sestri 

wW Fitting Out 
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shops occupy a total area of about two acres, four-fifths of 

which are covered in. It is completely equipped with modern 

tools for the special work which is required. A part of the 

equipment includes tug boats, floating pontoons and berths for 

lifting and shifting heavy weights, and also a powerful dredge 

for harbor excavation. 

FORGES AND CHAUTIERS DE LA MEDITERRANEE. 

This yard was established in 1857 at La Seyne, near Toulon, 

It includes a shipbuilding yard at La Seyne and engine shops 

at Marseilles. There are also other slips and engine works 

at Havre, but they are less important. Both yards are 

equipped with facilities for building any type of vessel and 

large numbers of vessels for both mercantile and naval work 

have been constructed not only for French owners but also 

for foreign navies, including Brazil, Chili, Greece, Japan and 

Russia. Prominent among these may be mentioned the 

sarewitch, of 12,932 tons, which, at the time of her con- 

struction, was a very noteworthy battleship, largely on account 

of the new features embodied in her design, which were a 

distinct advance over anything then in use in other navies. 

The principal feature was the anti-torpedo protection, which 

is similar to that which is to-day found in battleships of the 

Danton class, the German Dreadnoughts, and the new Ar- 

gentine battleships building in America. 

The main establishment of this company at La Seyne has a 

Docks 
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PLAN OF THE ATLANTIC WORKS. 

Ponente; for although, if necessary, merchant ships can be 

launched complete at the latter place, with their engines and 

boilers installed ready for service, nevertheless naval ves- 

sels, especially large cruisers and battleships, require a large 

amount of work after launching, such as the fitting of armor 

plates, turrets, guns and various auxiliaries. This shop has 

been installed for the purpose of doing such work. The 

frontage of 3,900 feet on the Toulon roads. At the center 

of the yard is a fitting-out dock, 443 feet long and 115 feet 

wide, with sufficient depth to accommodate the usual type of 

vessel built. The main offices are in a large building facing 

the fitting-out dock, where ample room has been reserved for 

the drafting staff, which consists of about 150 men. There 

are seyen building slips, two of which have an available length 
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of 657 feet. They are built of masonry, and material is hoisted 

on to the slips by powerful pivoted electric cranes. 

PLATE AND ANGLE SHOPS. 

This department includes a large plate shop, 443 feet long, 

with two parallel bays, each 99 feet wide. The shop is served 

by eight overhead traveling cranes which operate at a speed 

of 262 feet per minute. One bay is designed for laying out 

plates and the other for fitting-up purposes. Close by is the 

plate yard, which is served by a high-speed traveling crane, 

Above the so that material is handled quickly and cheaplv. 
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area of 4,000 square feet, is situated at a distance from 

the other shops in order to minimize the danger from fire. 

The plant includes a carpenter shop, sawmill, joiner shop, 

model shop and lumber shed. The woodyard, which is 525 

feet long, is served by an electrically-operated overhead crane, 

85 feet wide, with a working speed of 262 feet per minute. 

In the sawmill are six band saws and the usual equipment 

of woodworking tools. 

GUN AND ARMOR SHOPS. 

This department includes the forge, fitting-out, electrical, 
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SHIP SHED, NORMANDY YARD. 

plate shop is the mold loft, which is unusually large, being 

443 feet long and 99 feet wide. The machines installed in this 

shop include, besides the punching and shearing machines, 

radial drills, planers, metal saws, etc.; five large planing ma- 

chines, three hydraulic presses, a large manhole punch, all of 

which are electrically-driven and arranged so as to facilitate 

the progress of work through the shop. 

Near this shop is the angle iron shop and small blacksmith 

shop. The equipment includes three large angle iron furnaces 

locksmith, coppersmith, tool and galvanizing shops. The total 

area of this group is 8,900 square feet. The forge shop has 

a length of 290 feet and a width of 82 feet. It contains seven 

steam hammers, one of 4 tons, one of 2 tons, three of 1 ton 

and two ¥%-ton machines. There are also two heating fur- 

naces and seventy small forges. 

The fitting-out shop is divided into three bays, each 295 

feet long, one 82 feet wide and the other two 4o feet wide. 

These are served by three electric overhead cranes, the largest 

THE BOILER 

capable of taking bars 72 feet long. There are also four large 

hydraulic presses for bending beams and several metal saws, 

including one circular saw capable of cutting bevels. 

CARPENTER SHOPS. 

The woodworking department, which includes a covered 

SHOP. 

of which has a lifting capacity of 35 tons. The first bay is 

devoted to small machine work and gear work, and its equip- 

ment includes about ninety machine tools, such as turning 

lathes, boring, countersinking, tapping and planing machines, 

etc. The principal lathes have been especially designed for 

handling large pieces of machinery and are capable of dealing 
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with pieces 39 feet 4 inches long by 23 feet diameter. The 

other two bays are intended for the fitting out and erection 

of engines. 

; TURBINE DEPARTMENT. 

When it was decided that the battleships of the 1900 pro- 

gramme should be driven by Parsons turbines, this company 

obtained the rights for building this type of machinery, and a 

special shop was erected for doing the work. The shop is 

363 feet long, 148 feet wide and is divided into two bays, 

each 74 feet wide, having an available height of 55 feet 2 

inches. One bay is devoted entirely to the building of the 

principal parts of the turbines and rotors and is served by 

three overhead traveling cranes, one of 30 tons capacity and 

the other two of I0 tons each. The second bay is used for 

fitting up the turbines and is served by two overhead cranes, 

each of which has a capacity for lifting 60 tons. These cranes 

may be connected to deal with weights heavier than that. 

After the turbines are ready for shipment they are loaded 

on a special car of 130 tons carrying capacity, on which they 
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SLIP TOWER CRANE. ATLANTIC WORKS. 

are carried to the fitting-out dock, where they are installed 

by a 150-ton floating crane. The toois in the turbine shop 

include a horizontal lathe weighing 180 tons, driven by a 60- 

horsepower electric motor, which is capable of dealing with 

pieces 56 feet 2 inches long and 16 feet 5 inches diameter. 

There is also another horizontal lathe weighing 180 tons, 

which can handle pieces 48 feet long and 11 feet 10 inches 

diameter. It is driven by a 60-horsepower motor. Another 

horizontal lathe, weighing 120 tons, can handle work 46 feet 

by 6 feet 2 inches. The latter is driven by a 40-horsepower 

motor. A vertical lathe, weighing 250 tons, is installed, which 

- deals with work 22 feet 6 inches diameter and 26 feet 4 inches 

high. This machine is operated by a 60-horsepower motor, 

and it may also be used as a boring machine. There is a 

vertical lathe driven by a 25-horsepower motor for cylinders 

13 feet 10 inches diameter and 5 feet 7 inches high. All of 

the above-named machines use high-speed steel tools exclu- 

sively, and special furnaces have been installed for dealing 

with these tools. 

BOILER SHOP. 

The boiler shop has been so arranged as to meet the re- 

quirements demanded in the construction of modern marine 

cylindrical boilers. It is 394 feet long, 140 feet wide, divided 

into three bays. The center bay, 66 feet wide, is served by 

two overhead electrically-driven cranes, which have a clear 

runway from one end of the shop to the other. One of these 

cranes has a lifting power of 100 tons and the other 25 tons. 

The two wing bays are served by the same number of cranes, 

but these cranes have a lifting power of only 10 tons each. 

This shop has a capacity of 2,000 tons. of boilers per year. 

The machine tools include special equipment for the building 

of watertube boilers. There are four plate-bending rolls, 

eleven punches and shears, two beveling machines, two triple 

boiler shell drills, two radial drills, four hydraulic presses, two 

hydraulic riveting machines, one of 130 tons power, which is 

served by a hydraulic crane of 35 tons lifting power. There 

TURBINE SHOP. ATLANTIC WORKS. 

are also two portable riveting machines, four steam hammers, 

etc. 

This plant was the first one in France to install portable 

pneumatic tools, and at present there are no less than 150 

pneumatic drills, riveting, chipping and calking hammers, re- 

quiring in all 400 horsepower, in daily use. The equipment 

of the yard also includes four floating cranes of 15, 45, 80 and 

150 tons lifting power respectively. The material is handled 

throughout the yard by steam-traveling cranes operating on 

railroad tracks. Part of the power for the shops is supplied 

the company’s own power stations by turbo generators and part 

by an outside company. 

The annual meeting of the Institute of Naval Architects 

will be held on Wednesday, April 5, and continue through the 

two following days in the hall of the Royal Society of Arts, 

John street, Adelphi, London, W. C. 
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St. Nazaire Shipbuilding and Engineering Company, Ltd. - 

The yard has a frontage of 2,950 feet on the River Loire, 

and on the opposite side of the yard is the Penhouet Dock, so 

that the plant is exceptionally well situated for shipbuilding 

purposes. Railroad connection with the State and Orleans 

railway, together with the exceptional dock facilities, insures 

the cheapest and most expeditious means of receiving material 

and shipping finished work. 

There are five building slips at the Atlantic yard, all of 

masonry construction, the largest of which is available for 

ships up to 700 feet in length, and the smallest for ships 394 

feet in length. As the climate in this section is not very severe 

the building slips are not covered in, and ships are launched 

according to the cradle method. The slips are served on both 

sides by electrically-driven tower cranes of a noteworthy 

type. They are 105 feet high, with an acting radius of from 

47 feet 7 inches to 72 feet. They are capable of lifting 4 tons 

at 72 feet and 8 tons at 26 feet. The lifting apparatus is 

driven by a 30-horsepower motor, and the movement of the 

cranes along the rails is accomplished. by a 15-horsepower 

motor. The jib of the crane is actuated by a 5-horsepower 

saws, etc. The annealing furnaces are large enough to accom- 

modate the largest pieces which can be reheated without 

deformation. Special openings are provided in the furnaces 

to enable the workmen to note the appearance of the metal 

while it is being heated. When the pieces become cherry red 

the fire is extinguished and the pieces are left in the furnace 

without admitting cold air until they are cooled to normal 

temperature. 

THE MACHINERY DEPARTMENT. 

The engine department includes a forge shop, fitting-up 

shop, coppersmith shop and tool shop. The large forge shop 

is 197 feet long by 48 feet wide. In it are installed sixteen 

hammers, ranging from 500 pounds to 1,323 pounds. The 

coppersmith shop, including the galvanizing and pipe shop, is 

263 feet long and 42 feet wide. A hydraulic press is used for 

bending pipes and a hydraulic accumulator is used for test- 

ing pipes and fittings. The fitting-out shop has an area of 

85,000 square feet and is divided into four bays, served by six 

overhead cranes, which have a maximum lifting power of 50 

tons. There are no less than 130 machine tools in this shop, 

the most important of which are the lathes, capable of deal- 

ing with work 52 feet 6 inches long and 13 feet 2 inches diam- 
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THE ERECTING SHOP. 

motor. The cranes have a speed along the rails of 23 feet 

per second and are capable of lifting a weight of 8 tons at a 

speed of 29 feet per minute. These cranes permit very easy, 

rapid and cheap handling of materials. The slips are pro- 

vided with electricity and compressed air and hydraulic plants 

to facilitate riveting, drilling, etc. 

PLATE AND ANGLE SHOPS 

These shops occupy an area of 115,000 square feet. The 

main shop is in front of the slips and is 578 feet long and 

180 feet wide, divided into three bays, which are served by 

overhead traveling cranes. Hydraulic cranes serve the thirty 

principal machine tools, which have been arranged in such 

order as to avoid loss of time and confusion in handling ma- 

terials. The shop contains three planing machines for plates 

10 feet wide and 1 inch thick, hydraulic punching machines 

of 250 tons capacity, one garboard machine dealing with plates 

up to 1 inch thick and three rolling machines for 5/16-inch 

material. 

The angle iron shop contains the angle iron heating fur- 

naces as well as the furnaces where material is annealed after 

having been worked into shape. These furnaces are capable 

of taking bars up to 82 feet long, and large floor space with 

special machinery for doing the bending is provided. There 

are three bar-bending machines besides the necessary metal 

eter. The part of the shop reserved for building and erect- 

ing turbines has an available height of 52 feet 6 inches; it is 

served by overhead traveling cranes, having lifting powers of 

50, 30, 25 and ro tons each. When it is necessary to lift a 

complete turbine these cranes are connected and a load of 

100 tons is easily handled. The turbine part of the shop is 

the largest department. Among the modern tools installed 

there are a horizontal lathe, capable of handling work up to 

2 feet 6 inches long; three horizontal boring machines deal- 

ing with 49 feet 3 inches; a vertical planing machine capable of 

handling work 23 feet long and 20 feet high; a horizontal bor- 

ing machine with two sets of. tools, etc. 

The part of this shop which is used for erecting purposes 

is 263 feet long, 66 feet wide and 49 feet 3 inches high. Here 

were erected the 30,000-horsepower engines of La Provence, 

as well as the 37,000-horsepower engines for the armored 

cruiser Ernest Renan. At the time of writing there are under 

construction the 40,000-horsepower Parsons turbines for the 

France, and until recently the 22,500-horsepower turbines for 

the battleships Diderot, Condorcet and Mirabeau. 

CARPENTER SHOPS. 

The carpenter and joiner shops are located at the opposite 

end of the yard, in order to remove as far as possible any lia- 

bility of damage by fire. One building, 270 feet long and 

in 
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109 feet wide, contains the carpenter shop, cabinet-making shop 

and the lumber store rooms. Among other tools are to be 

found a band saw for squaring timber and lugs and a four-side 

planing machine. An overhead crane is provided for han- 

dling material. In the joiner department there are thirty- 

one machine tools. 

BorLer SHop. 
The boiler shop is located at the north end of the yard and 

is practically new, as it was only a few years ago that the 

shop was partially destroyed by fire. As it stands to-day, the 

building is 427 feet long and 210 feet wide, divided into four 

bays, served by eight overhead electrically-driven cranes oper- 

ating at a height of 4o feet above the ground level. These 

cranes are capable of lifting weights from 10 to 70 tons at a 

speed of 16 feet 5 inches per second. The principal machine 

tools include two rolling machines, one of which is vertical, 

capable of dealing with plates 15¢ inches thick and 11 feet 6 

inches wide. Five punching and shearing machines for drill- 

ing boiler shells; two quadruple drilling machines for front 

end tube plates, nine rotary drills, three hydraulic presses 

for flanging plates, three hydraulic riveting machines, giving 

a maximum pressure on the dies of 160 tons; one portable 

hydraulic press and two steam hammers. Besides the 

necessary tools for building the ordinary type of Scotch 

marine boilers there are the necessary special tools for 

building watertube and locomotive boilers. The largest boilers 

made in this shop are those for the France, which are 21 feet 

4 inches long and 17 feet 9 inches diameter, weighing 100 tons 

each. 

EQUIPMENT DEPARTMENT 

This department includes the sail and rigging loft, lifeboat 

shops, etc. The mold loft is at the south end of the yard and 

is 289 feet long and 72 feet wide. The pattern shop has an 

area of 1,500 square feet. 

Power is delivered to the different shops from a central 

power station, where are installed three sets of dynamos actu- 

ated by steam turbines and reciprocating engines aggregat- 

ing 20,000 indicated horsepower. The entire yard is lighted 

by electricity. The compressed air plant, which contains three 

air compressors, is situated just outside the yard. All heavy 

pieces, like turbines, turrets, boilers, ete., are loaded on special 

cars in the shops, and are then carried to the Penhouet dock 

quay, where they can be lifted off by a set of tower cranes. 

There are three of these cranes, one of which has a lifting 

power of from 150 to 180 tons, one of 80 tons and one of 30 

tons. The large tower crane, which is electrically-driven, is 

164 feet high above the level of the quay. It is capable of 

lifting a load of 150 tons at a speed of 3 feet 6 inches per 

minute, or a load of 60 tons at a speed 7 feet 7 inches per 

minute. The shear legs are 82 feet high and deal with loads 

up to 80 tons, while the other crane has a capacity of 30 tons. 

Close by the yard, as is shown in the plan of the works, are 

three drydocks, one of which is 427 feet by 42 feet 8 inches by 

13 feet 4 inches. The second is 551 feet by 59 feet by 24 feet, 

and the third is 738 feet long, 124 feet 10 inches wide and 30 

feet draft. These docks are a valuable addition to the equip- 

ment, both on account of their capacity and their convenient 

location at the entrance to the yard, which insures that the 

maximum efficiency can be obtained at the cheapest cost. 

THE NORMANDY YARD. 

In this yard are six building slips, together with large 

shops containing electrically-driven machinery. The yard is 

connected with the Western and State railways, and on the 

river front there are provided wharves where large pieces of 

machinery, etce., can be loaded or unloaded by aid of large 

shear legs. Without going into the details of the equipment 

of this yard, it is sufficient to note that it is designed specially 

for the building of hulls of cargo and passenger boats up to 

10,000 tons. 

THE BRITISH BATTLE CRUISER LION. 

The new British cruiser Lion is the most notable, ship of 

war which has ever been built. She is no less than 700 feet 

long over all and 86 feet 6 inches in extreme beam, and her 

size may very well be compared with the Lusitania, which is 

762 feet in length and 87 feet 8 inches in breadth. The dis- 

placement of the Lion at a mean draft of 27 feet 9 inches is 

26,350 tons.. She is of the all-big gun type of high-speed 

turbine cruiser, and in design marks a bold departure from the 

Invineibles of 1908, which were considered to be the last word 

in fast cruisers. The Lion will have a sea speed of 28 knots, 

which should be equal to a smooth-water speed of 30 knots. 

Her dimensions are given in the following table, in comparison 

with those of the /nvincible: 

Invincible. 

530 feet O inches 

562 feet 0 inches 

78 feet 6 inches 
26 feet 6 inches 

17,250 tons 

Lion. 

660 feet 0 inches 

700 feet 0 inches 

86 feet 6 inches 

27 feet 9 inches 

26,350 tons 

Wength WB barerrcrcrcriteericr 

Length over all.. 

Breadthwextremeseerneeerien rier 

Drattimeansarere sect icrectets 

Displacement= epee eer rirrrnt 

1, Jel, JP, ESPN 505000000000 70,000 41,000 

Speed adesigned separ reiereier 28 knots 25 knots 

Armor bel Gennecerernrarcrincr ee 9% inches 7 inches 
8—12-inch guns 

16—4-inch guns 

8—13.5-inch guns 

24—-4-inch guns 

Maint battenysrrccniertnadorin cil: 

Secondaryabatteryanceiarireiccrtier 

Morpedoitubesseenneeeriieere rier 5—21-inch 5—18-inch 

(Coalfcapacityamernra recites 3,500 tons 2,500 tons 

ARAN GFivoccococcoccscoscnccs SAUPEITM) £1,530,000 

The Lion will be propelled by four screws, actuated by Par- 

sons turbines. The turbines are designed to give 70,000 horse- 

power, and are placed in two compartments, separated by a 

center line bulkhead, watertight from keel to protective deck. 

The machinery is so arranged that there is in each engine room 

one high-pressure and one low-pressure main ahead turbine, 

one cruising turbine, one high-pressure and one low-pressure 

astern turbine. The high-pressure ahead and the high-pressure 

astern turbines will drive the outer shafts, while the cruising 

and the low-pressure ahead and low-pressure astern turbines 

will drive the inner shafts. There are four propeller shafts, 

with one three-bladed propeller on each, and the propellers 

are of manganese bronze, cast solid. The two outer ones are 

placed about 20 feet forward of the two inner propellers, and 

they are all arranged to turn outboard when the ship is going 

ahead. Steam will be generated in forty-two watertube boilers, 

arranged in seven groups of six each. The fuel capacity is 

about 3,500 tons, and this will give the ship a wide range of 

action. The engine rooms will be provided with the most 

up-to-date auxiliary machinery, including main circulating 

engines, main air pumps, evaporators, distillers and fire and 

bilge pumps. The propeller shafts pass through the hull and 

are exposed for a considerable length, each shaft being sup- 

ported in very large cast steel struts of the “A” pattern, with- 

out any out bossing of the hull. The stern has a very long 

overhang for housing the two rudders, which are of the 

balanced type, and unsupported outside the hull. This double 

rudder system of steering has proved a great success, and is 

being adopted in all the latest English battleships. 

The Lion was set afloat at Devonport Dockyard on Aug. 6, 

1910. The difference between the original “battle cruisers” 

and their successor is almost incredible. The mounting 

of the main battery is entirely novel. Four guns are paired 

on the center line forward, the second two firing over 

the first two; then come the single tripod mast and two funnels. 

The third pair of guns, also on the center line, is between the 

second and third funnels, and the last pair of guns is mounted 

aft in the usual way. There will be a short mast behind the 

third funnel for signaling. The secondary battery will be 

mounted in the superstructure, and there will be a notable 

absence of bridges. The diagonal arrangement of placing the 

13.5-inch turrets has been abandoned in this ship, 



118 International Marine Engineering Marcu, IQII 
7 

IT HOLOS THEM ALL TOGETHER. 

“A mervan’ 

Ferro Vanadium 
“The Master Alloy” 

Vanadium Steel made from the right kind of Ferro Vana- 
dium and submitted to the right kind of heat treatment is the 
highest type of steel known to the metallurgical world. There 
is absolutely nothing beyond it for strength, toughness, dura- 
bility, freedom from fatigue and crystallization, and general all 
round workability. : 

The most important factor in making good Vanadium Steel is the qual- 
ity of the Ferro Vanadium by which the Vanadium is introduced. 

The determination of the proper chemical composition of Ferro Vanadium is a vital 
matter, and requires expert knowledge. The manufacture of the right Ferro Vanadium 
requires good ores, infinite precaution, factory methods as precise and accurate as labor- 
atory methods, and unceasing analysis—to make sure. 

The American Vanadium Company commercialized Ferro Vanadium. It controls rich and extensive 
mines; has studied Vanadium from every standpoint and operates the largest and most complete factory 
in the world for the production of Vanadium Alloys. 

We guarantee our Vanadium Alloys to be right, and you can insure the quality of your Vanadium Stee! 
purchases only by insisting that your steel maker employ ‘‘Amervan’’—the tried and proved and proper 

Ferro Vanadium 
Shipments in any quantity to any reasonable analysis or Vanadium content. 
Booklets containing tests, directions, results, etc., free. 

American Vanadium Company 
318 Frick Building = Pittsburgh, Penna 

When writing to adverttsers, please mention INTERNATIONAL MARINE ENGINEERING. 
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MARINE ENGINEERS 
SHOULD SPECIFY 

THESE METALS— 

VICTOR VANADIUM 
BRONZE CASTINGS 

This Bronze composition is particularly 
adapted for Modern Marine Service, and is 
rendered tough, strong and uniform by the 
incorporation of Vanadium, which is con- 
sidered the greatest of all scavenger alloys, 
imparting to the metal greater wearing 
qualities. This bronze is ten per cent 
lighter in actual weight than any other 
bronze casting of the same pattern. 

These castings can be forged. 

The structure is close and clean, capable 
of withstanding high pressure for valve 
service. s 

A cylinder 9-16 of an inch thick, three 
inches in diameter and fifteen inches long 
has been subjected to a pressure of nine 
thousand pounds. 

TENSILE STRENGTH on 1" Section: 

56000 to 65000 lbs. per square inch. 

ELASTIC LIMIT: 

22000 to 34000 lbs. per square inch. 

This metal is used in submarine vessels 
in Japan, Austria, Russia and every vessel 
of this type in the United States. 

WRITE FOR CATALOG 

VICTOR VANADIUM 
NON-CORROSIVE SILVER METAL 

This Metal is non-corrosive and is par- 
ticularly useful for sea-going service. 

It finishes to a silver color and takes a 
high polish whose lustre can be maintained 
quite readily by simply rubbing, adding 
greatly to its usefulness and effect as orna- 
mental hardware for marine use 

It is an ideal metal for propellers, for it 
withstands salt water and all vegetable and 
mineral acids, nitric acid excepted. It is 
of great strength and toughness and should 
be used for valves and couplings fer fire 
apparatus on account of its non-corrosive 

qualities, in place of nickeled castings, as 
nickel finally peels off, and this metal not 
being plated, cannot peel. 

TENSILE STRENGTH: 

66000 lbs. per square inch. 

ELASTIC LIMIT: 

36000 lbs. per square inch. 

This metal will be found indispensable 
to marine service when once used. 

VANADIUM METALS COMPANY 
FRICK BUILDING 

PITTSBURGH, PENNA. 

When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 
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A TWIN=SCREW OIL BARGE. 

The Harlan & Hollingsworth Corporation of Wilmington, 

Del., have designed and built for the Pure Oil Company of 

Philadelphia a twin-screw power lighter for coastwise and 

canal service. The vessel is 100 feet over all, 93 feet on the 

waterline, 23 feet beam molded, 12 feet 6 inches depth molded, 

and is designed to carry 90,000 gallons of oil in bulk and, at 

same time, a deck load of from 250 to 350 barrels of oil ona 

draft of to feet. 

The hull is built entirely of steel, the only exception being 

the pilot house and captain’s room. She is divided trans- 

versely by eight steel bulkheads. Four compartments are in- 

tended for liquid cargo, and one of them is fitted with hatches 

so that any other cargo can be carried; an expansion trunk is 

fitted over the first three which carry liquid cargo only; a 

longitudinal bulkhead divides each hold and each has the 

necessary manholes, ventilators, sounding holes, ete. The 
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supplying the propelling, pumping, electric and hoisting 

engines. An independent fresh-water tank is located in the 

aft peak and contains 700 gallons. A force pump in the 

kitchen draws from this tank and fills the auxiliary tanks for 

the kitchen sink, toilet room and hot-water heater. A deck 

hand fire pump and a Fairbanks’ rotary gasoline (petrol) 

driven deck fire pump are installed, the latter being driven by 

means of a sprocket-chain attachment from the hoisting 

engine. 

The kitchen is fitted with a range, sink, dressers, mess table 

and an Ideal heater, supplying hot-water heat to all quarters 

and the pilot house through suitably-placed radiators. 

Metal berths are fitted in all living quarters, with metal 

lockers for the crew, the officers having wood drawers and 

desks, the floors being covered with linoleum. The toilet 

room has an asbestolith floor and is provided with a shower. 

Brass-framed sidelights are fitted to all rooms in the deck 

house, pilot house and captain’s room, haying sliding windows. 
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cargo hatches have oil-tight covers, vents and sounding holes. 

Peak buoyancy tanks are provided at each end of the vessel, 

the pump room being located abaft the aftermost cargo tank. 

A 24-inch cofferdam abaft the pump room prevents any 

leakage of oil from holds, pumps, or gasoline from tanks, find- 

ing its way into the engine room, where the pumping, electric 

lighting and propelling machinery is located. 

The pumps are of the rotary type and are each driven 

directly by independent engines located in the engine room, 

through shafting passing through the cofferdam. The pump 

room is entered from the deck by a steel skylight booby hatch, 

haying an iron ladder. Deck lights and vents are also fitted 

over pump room. 

A steel deck house is located over the engine room, giving 

entrance to the latter and also providing accommodation for 

the engineer, crew, cook, toilet and kitchen. This house has 

a steel roof. Two down-cast vents, one uptake vent, a steel 

skylight, with emergency escape and deck lights, are provided 

for the engine room. 

Two independently constructed tanks, each containing 1,000 

gallons of gasoline (petrol), are located in the pump room for 

The pilot house has the usual compass, clock, speaking tube 

and gong and jingle communication with the engine room, also 

a hand-steering wheel and drum, with rope leads and pur- 

chase blocks to the steering tiller. The rudder is of cast steel 

of the balanced type, the weight being carried at the main 

deck, while an extension stock reaches to the tiller at the top 

of the deck house. 

The vessel is equipped with a square-sterned metallic life- 

boat, having hinging davits, stockless anchors and anchor 

crane, towing and mooring bitts, pump brake windlass, fog 

bell, hose, life preservers, ring buoys, McLaughlin fire pails, 

etc., as required by the United States Inspection Service. 

Electricity is used for lighting the vessel, also for the running 

and towing lights; portables are provided for the holds, etc. 

A heavy wood pole mast and cargo boom, with stays, shrouds, 

guys and cargo fall, with the necessary blocks, are provided, 

also jack and ensign staffs. 

The propelling machinery consists of two R. H. and L. H. 

four-cylinder, four-cycle engines, built by James Craig of 

New York. The cylinders are 9 inches bore by Io inches 

stroke, and are capable of developing between 75 and 100 
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horsepower. The cylinders are separate and mounted on 

forged steel finished columns. Make-and-break ignition con- 

tained in detachable bronze plugs is provided with means for 

varying the timing of the ignition when engines are in opera- 

tion. Nickel steel inlet and exhaust valves are contained in 

"the cylinder heads, and all are mechanically operated. Forged 
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bitt metal, peened, bored and accurately scraped to fit the 

crank shafts. All the cams, rollers, ete., for operating the 

inlet and exhaust valves and igniter mechanisms, are made of 

the very best tool steel finished and hardened. 

These engines are designed with a lower miain exhaust port, 

controlled by a mechanically-operated valve device, permitting 

ONE OF THE CRAIG ENGINES, 

steel finished crank shafts and connecting rods, bronze rotary 

circulating water pumps, a bronze governor and hand-control 

speed device and carburetor, all suitably arranged to properly 

control the engine speeds, are fitted. The cylinders, cylinder 

heads and exhaust pipes are properly water jacketed, care- 

fully machined and fitted. These engines are fitted with a very 

superior and powerful friction reversion clutch and thrust- 

a 
1 a 

2 ee Oe 

the exit of the exhaust only, and the valve is closed on the 

suction stroke of the piston. By this means the heat condi- 
tions of the engines are properly attended to, as 90 percent of 

the heated and burned gases pass out through this lower ex- 

haust port. This arrangement also has the advantage that no 

valves are opened against any great pressure, and the regular 

exhaust valves in the cylinder heads are not enveloped by any 

‘Liquid Cargo 90000 Gallons 

No.2 Compt, No.3 Compt. 

bearing outfit. Each cylinder is fitted with an independent 

cylinder oiler and connections. There is a mechanical oiler 

and copper tubing for oiling the pistons and wrist pins. There 

is also provided on the working side of the engines a suitable 

oiling manifold, valve devices and copper tubing for oiling 

the main bearings and crank pin boxes. All the main bearings 

and crank-pin boxes are babbitted with the best genuine bab- 

great heat, also the wear and tear on the valve mechanism is 

greatly reduced, thereby insuring smoother operation and 

fonger wear of the engines. 

The cylinder heads are fitted to the cylinders by means of a 

recessed joint and copper gaskets, and bolted down by six 7%- 

inch-diameter steel studs and nuts. The circulating water 

passes from the cylinders to the cylinder heads by means of 
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copper tubing and special outside connections, thereby elim- 

inating any possible water leakage to the cylinders. 

The propeller shaft is of steel, bronze lined, and is supported 

at its outer bearing by a strut. The propellers are of bronze. 

Air compressors are arranged and operated by the engine, with 

suitable air reservoir, whistle and pressure gage, all complete, 

the exhaust piping and muffler being carried up through an 

uptake vent abaft the captain’s room. 

The pumping machinery consists of two-rotary pumps of 

the Fairbanks make, together capable of pumping 30,000 gal- 

lons per hour against a head of 30 feet. The gasoline (petrol) 

engines, which drive these pumps, are separated from the 

pumps by a cofferdam and are connected directly to the pumps 

by a driving shaft, passing through the cofferdam. The en- 

eines are water-cooled, and are provided with the usual start- 

ing devices, mufflers, etc. 

The hoisting engine is also of the Fairbanks make, located 

on deck and protected by a permanent shield. This engine is 

fitted with a single drum, having an overhauling device, and is 

capable of hoisting without the aid of a purchase a load of 

500 pounds at a rope speed of 150 feet per minute. This 

hoister, by means of a sprocket-chain connection, can operate a 

centrifugal deck fire pump, and the anchor windlass also. 

The stems of the valves for the liquid fuel suction pipes:are 

carried through the tops of the cofferdams and operated by 

a wheel. The general layout of the piping is shown in the 

illustration. . 
This vessel was designed for a speed of about eight miles 

per hour, and went into service early in January. 

At the annual meeting of the National Marine Engineers’ 

Beneficial Association, which was held in the Planters’ Hotel, 

St. Louis, Mo., Jan. 16 to 20, the following officers were 

elected for the coming year: National president, William F. 

Yates, New York; first national vice-president, Art Hyde, 

Cleveland, Ohio; second national vice-president, George H. 

Bowen, Port Huron, Mich.; third national vice-president, 

Charles N. Vosburgh, New Orleans, La.; national secretary, 

George A. Grubb, Chicago, Iil.; national treasurer, A. L. Jones, 

Detroit, Mich. 

The convention adjourned on the evening of the 20th, to 

meet at Detroit, Mich., January, 1912. 

The Repair of a Worn Plate and a Leaky Joint. 

Engineers who are stationed away from home have frequently 

to encounter a good many difficulties which would be rather 

outside the experience of those who live and work near our 

great mercantile marine centers. For one thing, the means 

and appliances of repair are not available at out-of-the-way 

ports, materials are very limited, labor is oftentimes unskilled, 

and, in many cases, time cannot be spared to accomplish more 

than a makeshift repair. Such a position calls for a consider- 

able amount of independent action and a quick eye to see 

the possibilities of a most unpromising situation. Such minor 

matters as, for example, a knowledge of Krooboy’s lingo and 

a working acquaintance of methods of persuasion adapted 

to the untutored mind, are taken for granted. 

As an example of the difficulties which happen in unfre- 

quented ports may be mentioned the case of a plate very 

badly worn and a joint leaking on a ship’s side midway be- 

tween the load and light waterline. This occurred on a large 

steam lighter (1,000 tons), and the cause of the trouble was 

due to the continued rubbing of the lighters against the craft, 

and also against other steamers. The effect of this was that 

the rivet heads and the edges of the plate were worn down, 

causing it to break away at the seam. 

This happened when the ship was busy loading. As soon 

as the leakage was noticed the ship was listed until it was 

not reach inside the sheds. 

cleared of the water and loading operations had, of course, to 

be suspended until the leak could be repaired. The opening of 

the seam extended for about six feet, and it was also seen 

that the plate was very badly worn locally. In order to effect 

a repair, a piece of plate about 8 feet long by 2 feet 6 inches 

wide was obtained and jogegled slightly, or given a set along . 

its lengthwise center line. Holes were then drilled in the 

ship’s side where they could best be placed for rivets, and the 

plate was fitted, marked off and punched with a hand punch. 

’ The holes could, of course, have been just as well drilled, as 

the tackle was available; but it seemed to be a longer job. 

The plate was then bolted up onto an insertion joint laid 

along the outside of the ship. After the cargo had been 

lightened more holes were drilled through both the plate and 

the ship’s side, rivets were secured and a permanent repair was 

made of the job. Of course, before riveting, after the re- 

moval of cargo (at the end of the trip), the insertion joint 

was removed because in order to make a permanent re- 

pair it was necessary to calk the plate at all its edges. 

THE MECHANICAL HANDLING OF FREIGHT.* 

BY S. B, FOWLER. 

STEAMSHIP TERMINALS. 

Turning to steamship or water-borne freight terminals we 

find thé same conditions as at railway terminals of too great - 

cost in handling goods, and too little space for the present 

traffic without even considering the future. The congestion 

present at a busy pier and the long delays experienced in de- 

livering or receiving shipments are well known. The manager 

of a large teaming company in New York told me not long — 

ago that a wait of two or three hours at the pier was not un- 

usual, and he had known of instances where a team had waited 

an entire day and at the end came away without its load. 

The excessive costs of handling freight form an important 

part of the total costs as in railway transportation. The lack 

of sufficient capacity for handling the merchandise, together 

with the slowness of manual handling, made slower still by the 

congestion and consequent rehandling, causes the delay. 

Speed in loading and unloading vessels is ‘of the greatest 

importance, for, differing from railway transportation, the 

vehicle for carrying freight is one large unit, and all goods 

must wait until the last box is loaded. The motive power also 

lies idle during this wait. The motive power in railway trans- 

portation is in small units, all of which can practically be in 

use while cars are being loaded. The interest on the large 

investment represented by a modern steamship, while idle in 

the dock a day or so, often is an important factor in the profits 

of a trip.. The steamship terminal differs from a railway 

terminal in that it is necessarily of less area, and a combina- 

tion terminal as well. Over the same pier floor is handled all 

classes of inbound, outbound and transfer freight at the same — 

time. 

In the use of machinery at docks this country is far be- 

hind Europe. All large ports of Great Britain and of the 

Continent are well supplied with cranes of one sort or another ; 

some ordinary pillar cranes, other movable cranes along tracks 

parallel with the pier. Such apparatus, however, does not con- 

stitute a true mechanical freight-handling equipment, nor does 

it perform the operations required of such an installation. Its 

horizontal transporting movement is rather limited and does 

The use of hand trucks at these 

ports is still practiced extensively. 

It has been the custom recently to attribute the great 

efficiency of these ports and their lower cost of freight handling 

to the handling machinery there installed. The cranes princi- 

*From a paper read before the American Society of Mechanical 
Engineers, New York, January, 1911. 
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pally serve to hoist or to lower loads into the ship’s hold, which 

is done in this country by the ship’s tackle. Unless these goods 

are taken direct from railway cars or placed at once on cars 

or teams they must be taken away from or delivered to the 

eranes by hand trucks. 

The difference in cost of unloading freight at San Francisco 

and at Hamburg is only about Io cents per ton, taking the 

average of all goods handled at Hamburg. San Francisco has 

practically no machinery and Hamburg an ample supply of 

modern cranes. Labor is much cheaper at Hamburg, but even 

this is not the main advantage. Sixty-two percent of all 

freight entering the port of Hamburg does not pass over the 

piers at all. The vessels tie up at moorings in the harbor ahd 

transfer their load to so-called Rhine boats, placed alongside, 

hoisting and lowering with the ship’s tackle—the cheapest 

possible way of transferring merchandise. 

At the water terminal the methods of loading are prac- 

tically two in number: (a) Direct transference to vessel from 

other water craft, railway cars or teams; (b) delivery of goods 

to pier and later transference to vessel. In this country the 

second method is generally used, direct transference being 

practically only from lighters used in a transfer of freight 

from another terminal. The usual operation, therefore, in- 

volves a large amount of handling, and much moving of small 

loads on trucks. Goods received at the pier are transferred 

to hand trucks, taken to the scales or else measured, then 

moved to some predetermined location and removed from 

trucks to be again loaded and trucked to a point where the 

ship’s hoist can reach the load, which is then lowered into the 

hold. With the substitution of transporting machines much 

greater loads can be moved from the vehicle delivering and 

at much greater speeds, taken over track scales and auto- 

matically weighed, moving on to the location desired or direct 

to the ship’s hatch, and immediately lowered into the hold. 

The elimination of manual labor is entire except in removing 

_ from cars or teams to the carrier, and if in the latter case the 

merchandise is loaded on flat boards placed on the bed of the 

wagons, even this handling can be done away with. 

The method of unloading may be either by (a) direct trans- 

ference to the vehicle which will move it from the pier or 

dock, or (b) direct discharge to the pier and later reloading to 

boat, railway car or team. In the case of coastwise traffic 

either method may be adopted. On the other hand cargoes 

from foreign ports must be handled by the second method 

because of the custom inspection. The advantages of employ- 

ing transporting machines in unloading is apparent when con- 

trasted with methods now in use. 

The planning of overhead trackage for a water terminal is a 

simpler problem than devising one for a railway terminal, 

‘since while it must serve the entire area of the pier sheds as 

in a freight station it need extend outside only far enough to 

reach the holds of the vessel. Instead of the outside trackage 

being designed to allow for delivery or reception of godds 

from a hundred or more points, the only parts necessary to be 

reached are the hatches of the vessel, few in number. The 

direct trackage for reaching the hatches must be movable in 

a line parallel with the pier, and so arranged that they may be 

entered from any portion of a permanent track forming a loop 

or a series of intercommunicating loops, one side of which is 

outside of the shed. 

Steamship freight is generally of larger bulk and greater 

weight than railroad L. C. L. freight, and necessarily heavier 

trackage and more powerful transporting machines and hoists. 

must be provided. The consignments, however, are usually 

larger in quantity and much less sorting and classification is 

necessary, conditions favorable to the maximum elimination 

_of hand labor. Rehandling by manual labor could practically 

be done away with, and if a direct transference between vessels 

and other transporting vehicles were made possible, the 
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mechanical rehandling could be eliminated, since the trans- 

porting machine can hoist the load from the hold, carry it to 

the car or team and deposit it thereon. If necessary to deposit 

load on shed floor it can later pick it up without further re- 

handling and transport it to car or team or to vessel and lower 

it into the hold. The present cost of loading and unloading 

could be greatly reduced, and the capacity of the terminal 

increased by the handling of larger unit loads at greater 

speeds. The capacity could be further increased by a redesign 

of the terminal. 
With a transporting machine stationed on the pier itself, 

doing the hoisting and lowering of loads, the variation of level 

due to tides could be ignored, since the cost of hoisting goods 

a few additional feet has no material effect on costs or time. 

Upper stories could then be utilized to advantage. As a rule 

a second floor is used only for warehouse purposes, with the 

result that all is confusion on the pier floor, due to wagons 

both receiving and delivering goods. In many cases the pier 

floor is divided longitudinally into two portions by a pit down 

the center, in which are placed cars for loading or unloading. 

Communication between these two platforms is maintained 

through the cars, and, if there is more than one line of them, 

by “spotting” them or by movable bridges. 

It is suggested in the first place that no teams be allowed 

on the pier floor. The loads could be received or delivered at 

the end of the pier by the transporting machine, and the space 

required for the teams could be utilized for other purposes. It 

is also suggested that each pier shed be of two floors at least, 

the upper floor being better adapted for incoming merchandise, 

since the customs officials will then have the goods on a floor 

apart from everything. It is evidently as easy to transfer 

goods to this floor from the ship or to deliver them again to 

teams or cars as from the first floor. Cars to be loaded can 

be placed on tracks on the pier between the shed and the pier 

edge. The lower floor could then be reserved for outgoing 

freight, and tracks provided for cars to be unloaded. If de- 

sired these cars could be easily loaded through hatches in the 

floor of the second story. As the transporting machinery 

would operate on overhead tracks the cars inside or outside 

the shed would offer no obstruction. 

It is claimed that the cause of the decline in water transpor- 

tation is due to the limited facilities for receiving and deliver- 

ing the goods as well as the costly delays at the terminals. If 

the installation of machinery and the redesign of terminals 

can obviate these objections will not both shipper and carrier 

be the gainers? 

In concluding, the writer realizes that the subject has been 

treated in a general manner only. The problem is a broad one, 

and consists not merely in the installation of certain ma- 

chinery, but in the study of the changes such an innovation will 

make in the entire operation of the transportation system as 

well as the effects on costs, rates and revenue. It is not 

simply the adaptation of an overhead, electrically-operated car- 

rier system to the present arrangement of terminals, but rather 

a redesign of the terminals and a radical change in methods 

of carrying on the terminal business. 

In solving this problem let there first be a realization of what 

changes mechanical freight handling might make possible, and 

then abandoning all old ideas and practices to take up the 

subject as an entirely new problem and work out the solution 

unhampered by tradition and prejudice. The subject deserves 

careful study and investigation. Every transportation com- 

pany could afford, considering the economies that will be 

effected, to establish a separate department to work out this 

problem or to employ outside expert services for the purpose. 

The scope of such investigation and application is not limited 

to the mechanical and electrical features involved, but requires 

the services of men also familiar with all phases of the prac- 

tical transportation problem. 
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therefore, ask indulgence for any mistakes or over- 

sights which may occur. 

The Modern Shipyard. 

There is an old and time-worn adage that “clothes 

make the man,” which, though not entirely correct, as 

we know, has some foundation in truth. The part that 

has foundation in truth might well be adapted to the 

modern shipyard by saying, “Equipment makes the 
shipyard.” 

That this statement can be questioned is evidenced 

by some older yards with antiquated equipment that 

have turned out, and still do turn out, good work eco- 

nomically, despite the equipment, due to the excellence 

of its management. On the other hand, it is undoubt- 

edly true that other yards, with excellently arranged 

and modern, up-to-date equipment, sometimes fail to 

obtain the results expected. In other words, there are 

instances where equipment does not make the shipyard 

any more than clothes make the man; a shipyard may 

be a shipyard in spite of its equipment. 

The truth of the adage is that, with equipment of 
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the proper sort, the shipyard has a good start toward 

the results desired, and with this as a start, combined 

with intelligent and efficient management, the success 

of the yardis assured. ‘That is the ideal that all yards 

are striving for—that is, correct mechanical equipment, 

combined with intelligent and efficient management. 

That this ideal is being more nearly attained every 

day is patent to all of us. The older yards are learn- 

ing that they cannot attempt to compete with the mod- 

ernly equipped yard, even with the best of manage- 

ment, without investing in more modern and labor- 

saving equipment, and the newer and more up-to-date 

yards are also aware of the fact that their good equip- 

ment is only one step in the right direction and, com- 

bined with this, they must have the most able manage- 
ment. 

With recent demands of naval development and the 

growing size of merchant vessels, shipyards have re- 

quired the latest and most efficient machine tools that 

the manufacturer can produce. The average lay mind 

scarcely realizes the size of the work that machine tools 

and other equipment are required to handle. In many 

instances the work is of such size that it is found easier 

to bring the tool to the work rather than the work to 

the tool. For work of this character some really re- 

markable tools have been designed, in some cases per- 

mitting large castings to be accurately machined in — 

many places at one setting, thereby reducing the prob- 

lem of handling to a minimum. 

Elsewhere in this issue will be found descriptions 

and illustrations of several modern and up-to-date ship- 

yards of various countries. The descriptions, though 

necessarily short, due to limitations of space, tend to 

show how shipyards in all corners of the globe are se- 

curing equipment and efficiency for handling work 

that leaves little to be desired. The work of a ship- 

yard is so much more diversified and of a greater mag- 

nitude than the ordinary industrial establishment that 

it is probably impossible to equal them in the matter 

of standardizations and low costs. The organization 

and supervision of shipyard economies cannot be re- 

duced to an exact science in repair work, but it is in- 

teresting to note how various yards in different coun- 

tries are each by independent methods reducing the art 

of shipbuilding, whether it be a steam yacht, freighter, 

ocean liner or battleship, to as near an exact science as 

human ingenuity can make it. 
The engine and boiler rooms of a modern ocean liner 

or battleship contain generating equipment that would 
dwarf any but our largest stationary plants; but this 

forms a smaller mechanical problem than the machin- 

ery by which these are made as well as the machinery 
The success of the 

modern yard is, in no small measure, due to the marvel- 

ous development of machine tools, both in this and 

other countries, for all classes of work to be found in 

a shipyard. 
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THE CONTROL AND EQUIPMENT OF WATER 
TERMINALS. * 

BY H. MCL. HARDING, CONSULTING ENGINEER. 

Waterways are supposed to be public highways, but with 

the terminals under private and corporate control they are 

more like toll-roads with a bar and a collector at each end— 

free between the gates but restricted at the ingress and 

egress. Channels alone do not give transportation. They are 

only efficient when combined with adequate terminals, properly 

equipped with transshipping machinery and storage facilities. 

Terminals are as important as channels. In fact it may be 

said that terminals control the channels; hence the control of 

the terminals means the control of the waterways. This fact 

should never be forgotten and should therefore be of no 

little interest to all civic communities. They should preserve 

for future public use the few wharves and piers not yet beyond 

their control, and in addition should further develop the un- 

improved terminal frontage of harbors, and unused portions 

of the river bank near cities and towns. Wherever possible 

terminals should remain in the control of either the city or 

State or else in a joint harbor commission composed of rep- 

resentatives of each, 
It is to be noted that various harbors in Europe are under 

the control of harbor boards which are public or semi-public 

organizations and a majority of the directors may be con- 

sidered as officials who are responsible to the State or public 

authority. While there is a great variety of harbor manage- 

ment in foreign countries, yet it may be said that with a few 

exceptions they are under the control of a board selected 

wholly or in part by the government. 

In the United States, the Federal Government has ex- 

pended, and is still expending, enormous sums annually in 

maintaining and improving channels, and it seems as though 

the cities and sections of the State benefited should provide 

and equip the terminals which afford the only path for the 

movement of freight to the waterways. Although a large pro- 

portion of the water frontage has been diverted from public 

to private or corporation uses, yet the locations that remain 

can be made far more efficient by the installation of proper 

freight handling machinery, which machinery will not only 

transfer the freight between the vessel and the shore, but 

also carry it overhead to the hinterland, where there can 

often be obtained ample room for the receiving of the freight 

from the shippers, and the storing of freight waiting for rail- 

way transportation or for the drays of the consignees. The 

freight can move equally well in both directions. Back upon 

this rear land can be erected warehouses and buildings of 

several stories and: freight can be carried by overhead con- 

veying a distance of several thousand feet at less expense than 

it costs by manual labor to take from the vessel and assort 

upon the near-by pier floor. 

It is well to consider the whole significance of the above 

statement as to the performance of such machinery. It means 

that a vessel can be loaded or unloaded in one-half, or less, 

of the time consumed at present; that as freight does not have 

to be stored upon the pier, the drays need not come upon the 

pier or shed floor; that a much smaller pier will do the same 

amount of work; that there will be an avoidance of con- 

gestion; that the expense of handling will be greatly reduced. 

To sum up, that upon a nartow wharf or pier with a narrow 

bulkhead it will be possible to more than double the pier 

capacity and reduce the time of handling to less than one-half. 

This will increase the efficiency of the pier more than four 

times, 

A roadway at the head of the pier or even railway tracks, 

‘4 Many of the facts stated in this article are taken from the Report 
on Terminals by Herbert Knox Smith, Commissioner of Corporations of 
the United States. 
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even when along the river bank, will not prove any barrier 

to the transference of freight to or from buildings or space 

beyond the roadway or tracks, as all movements being over- 

head the freight can pass above cars or street traffic without 

any interference and with the greatest economy. It costs but 

little more by properly designed conveying machinery to 

transfer freight five hundred feet than it does fifty, and but 

little more also to deposit the freight in the second or third 

story of the warehouse than it does in the first. The build- 

ings, however, should be so designed and constructed that 

the machinery can be installed to the greatest advantage. 

It has been the custom almost universally abroad for the 

cities or government to install this machinery and to charge 

commerce sufficient for its maintenance. On account of this we 

see the important ports of Europe equipped with many kinds 

of machinery, thereby greatly facilitating the transference 

of all kinds of freight. Machinery, such as a gantry crane, 

will pick up all kinds of freight of every description, what- 

ever may be the size, shape or weight. Such freight is hoisted 

from the vessel, placed in the railway cars upon the pier, or 

else swung upon the platform in front of the sheds. 

It is interesting to note that there is not anything which en- 

ters into the cargo of the ship, which contains every thing which 

ministers to the necessities or luxuries of man, which cannot 

be handled by machinery. While the gantry or jib crane is 

doing excellent work, its in-reach is limited and it cannot take 

the freight, assort, carry, deposit and tier it upon any square 

foot of floor of the pier shed, warehouse, while simul- 

taneously other carriers can be hoisting, conveying and follow- 

ing each other so closely that there would be no waiting or 

delay. The new installations of machinery do this, effecting 

a saving of at least seventy percent in labor. 

In a paper recently read by Mr. John Llewellyn Holmes, 

before the Institution of Civil Engineers of London, he states 

that “In time, dock companies will be expected to provide 

plants not for discharging and loading but for conveying from 

and to the ship’s side as quickly as possible.” That is to say, 

the freight must be conveyed to and from any portion of any 

of the receiving sheds or warehouses, even though they be 

located at quite a distance from the ship’s side. 

The State or city which owns terminals should equip and 

own the machinery for thus transferring freight. It greatly 

increases the efficiency of its property. The ship-owner or 

lessee cannot be expected to do this except where there is a 

long lease. Otherwise terminal companies with 

restricted authority should be found for this work. 

In the report by Mr. F. W. Cowie, Chief Engineer of the 
Harbor Commissioners, one of the highest authorities on ter- 

minals, it is stated that: 

“Ata recent engineering convention, one of the most eminent 

engineering authorities made the statement that the weak 

point in the railway transportation systems of North America 

was their terminals and that the most important weakness of 

the terminals was the lack of freight handling appliances. 

“When it is considered that in the Montreal harbor sheds 

the quantity of actual freight handled annually amounts to 

over two million tons, it is apparent that any material saving 

in the cost of handling freight would immediately show 

beneficial results to the port.” 

It is to be noted in this report, that Mr. Cowie has already 

installed freight handling machinery and has recommended 

the equipment of new piers with mechanical appliances. All 

important railways have as a part of their transportation sys- 

tems water terminals. 

There are many precedents for city owning and controlling 

water front terminals. The port of New Orleans extends 

nearly fifteen miles along the Mississippi River. The State 

of Louisiana owns practically all the water front with the 

exception of 4,760 feet, owned by the Illinois Central Rail- 

properly 
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way Company, and this is subject to expropriation by the 

State. 

The wharves and sheds at Preso street were built by the 

New Orleans and North-Eastern Railway. These have been 

expropriated by the State. The wharves and sheds of the 

Louisville and Nashville near Erato street have also been ex- 

propriated by the State, to be effected in 1915. 

The State also owns nearly six miles of public wharves, 

most of which are covered by steel sheds, The river front of 

New Orleans is administered by two State Boards. First: 

The Board of Commissioners of the New Orleans levee, 

which has a right to acquire land and build levees. 

Second: The Board of Commissioners of the Port of New 

Orleans, that prescribe rules for loading vessels and controls 

the commerce obtained by the public wharves. The public 

Belt Railroad Company Commission, a municipal body, has 

control over the New Orleans public Belt Railroad. 

The public wharves are built from the height of the levee 

outwards. By, December gist, 1g09, there were twenty-two 

public wharves that had been thus constructed. 

San Francisco has a water frontage of 434 miles for com- 

mercial purposes. The total length of the wharfage is over 

12 mile exclusive of bulkheads. The sea-wall and the sea- 

wall lots are owned by the State of California and are under 

the control of the State Board of Harbor Commissioners. 

The entire construction, ownership and control of the piers 

from the bulkhead line outwards to the pier-head line are in 

the State through the Harbor Commissioners, who also control 

and operate the Belt Railroad. ; 

A small proportion of the piers and docks of San Fran- 

cisco is owned and operated by private individuals or cor- 

porations, The Harbor Commissioners are directed to con- 

struct and maintain wharves and transshipping facilities and 

dredge docks as the wants of commerce shall require, and 

may enact reasonable regulations concerning the management 

of the property of the State. They fix the rate of dockage, 

wharfage, cranage of these wharves, etc., and collect the 

revenues therefrom. 

So far as can be ascertained, only two piers along the 

water front are owned by private parties. 

In March, 1910, out of 176 tenancies granted by the Com- 

mission of San Francisco on wharves and portions of the sea- 

walls, exclusive of ferry houses and slips, 167 were on a 

thirty-day tenancy called assignments. These monthly assign- 

ments give merely a preferential use of the assigned wharf 

space, which is open to others when the tenant is not using it. 

The above system practically results in open wharves along 

the active water front, available for use by any vessel at rates 

fixed by the Commission. 

The policy of New York City is to own the piers along the 

water front and to retain them. The present policy is to re- 

duce the length of the leases. Baltimore has also commenced 

to construct piers and to afford facilities for the unobstructive 

flow of commerce. 

No merchant marine can be effective, even though heavily 

subsidized, unless the cities provide terminals properly equipped 

with the latest and most modern transshipping machinery, 

warehouse with reasonable charges, railway connections, and a 

proper harbor board to see that no unnecessary charges are 

imposed upon commerce. 

If a vessel cannot quickly find a convenient berth for load- 

ing or discharging its cargo, the time lost and the expense of 

handling the freight greatly nullify other advantages. The 

ports of Europe are open to vessels of all nations. They are 

fully equipped with machinery and offer inducements to all 

to make use of their ports. Even in the same country there 

is commercial rivalry between its different cities. Bonds are 

issued for the construction and the equipping with suitable 
mechanism, 

In most cities of the United States there exist paved streets 

along the water front for freight movements, but the freight 

cannot get to the water’s edge except bp permission of private 

or corporate interests and upon such terms as they may dic- 

tate. If cities can purchase and acquire land for the streets, 

should not the termini of these streets, being also the terminals 

of the waterways, be common to all with proper charges 

equivalent to the taxes on land? 

The following quotations brieflyssum up the situation: 

“The commercial future of the city is dependent upon its 

port facilities.’ 

“Transportation efficiency is a terminal problem.” 

“He who can most economically and quickly reach the 

markets of the world can control the commerce of the world. 

A decrease in transportation expense not only facilitates 

commerce but creates commerce and manufacture.” 

ENGINEERING SPECIALTIES. 

A New Drive for Flat Twist Drills. 

The questions connected with using and driving twist drills, 

forged or twisted from flat bars of high-speed steel, are prob- 

ably receiving more attention from mechanics at the present 

time than any others connected with the use of tools. Although 

attempts to solve the problem of drive have been numerous— 

complicated chucks have been designed to hold and drive the 

rough end of the flat bar of steel; the shank ends of the bars 

have been spirally twisted and machined to form taper shanks 

fitting regular taper sockets; more or less cumbersome taper 

shanks have been soldered or riveted to the shank ends of the 

flat twist drills—none of these methods has seemed to settle the — 

matter beyond the possibility of further question. 

The Cleveland Twist Drilt Company, of Cleveland, Ohio, 

has recently applied for patents on a new device for driving 

flat, taper shanks that are tapered both on the flat sides and 

round edges. These shanks are regularly furnished on this 

company’s Paragon flat twist drills, and are driven by sleeves 

or sockets internally equipped with flat taper holes, accurately 

fitting the shanks and externally tapered to fit standard taper 

sockets ‘or spindles. In the case of large diameter flat twist 

drills having No. 6 shanks, this drive was found to have cer- 

tain disadvantages, as it made necessary the use of cumber- 

some extension reducing sockets to adapt the large taper 

shanks to the drill press spindles, which seldom have a taper 

le Tol | - 
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hole larger than No. 6. To overcome this difficulty as well as 

to provide additional driving strength is the twofold object of 

the new device. 
To this end both the No. 5 and No. 6 Paragon shanks have 

been redesigned the same length as regular taper shanks, the 

taper on the round edges being regular Morse taper as 

formerly. When, therefore, this modified shank is inserted 

directly in the spindle the upper end of the shank is received 

and driven by the driving slot in the spindle just as is the tang 

of an ordinary taper shank drill. This alone would constitute 

a strong and practical drive but for the lack of support the 

shank would have on its two flat sides at the lower end of the 

spindle. .To provide against the resultant possibilities of 

vibration and wear between the shank and spindle, and to fur- 

nish a powerful additional drive at the lower end of the shank 

where its cross sectional area is greatest, a new and original 

type of socket, called the Paragon Collet, has been evolved. 

As shown in the illustration the collet consists of two lugs 

projecting upward from a flattened disc through which is cut 

a rectangular hole to receive the Paragon shank. The lugs 

have rounded outside surfaces ground to standard taper and 

flat inner surfaces tapered to fit the flat taper shank. The 

groove is provided to receive the point of a drift key in 

case the collet should stick in the spindle. When the collet is 

on the shank the combination is practically an interchangeable 

taper shank with unusually long tang. 

The additional drive is provided by means of an extension 

projecting (upward in the’case of vertical drilling) from the 

circular base of the collet. This projection mortises into a slot 

cut across the end of the spindle conforming to the standard 

slots now being put in the spindles of heavy-duty drill presses 

by several well-known manufacturers. That this tongue-and- 

groove drive at the large end of the shank is very much 

stronger than any drive on the tang could possibly be is made 

evident by-a single glance at the figure. The collets without 

this extension will fit any spindle or socket, and will be fur- 

nished to those whose spindles are not fitted with slots when 

this requirement is plainly specified, but they will, of course, 

not have the additional driving strength otherwise afforded. 

Power Bender and Straightener. 

This machine for bending pipe, structural iron, round and 

flat bars of various kinds and sizes has been developed after 

considerable experience with different types of mechanical ap- 

UNDERWOOD BENDER AND STRAIGHTENER. 

pliances in this field. It is capable not only of bending but also 

of straightening material in a quick and decidedly efficient 
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manner. Instead of requiring a multiplicity of dies or formers, 

as in most machines, it is only necessary to have on this 

machine a set for the different diameters. These may be set 

in different locations and permit of bending an infinite variety 

of shapes as well as radii. It is belt driven, with a tight and 

loose pulley on the shaft. The ram is actuated by an eccentric 

shaft of small throw and moves with a fixed stroke. The shaft 

is powerfully back-geared, giving the ram a tremendous power. 

Sliding in this reciprocating ram is another which carries the 

former to be used, and this is moved in or out by a screw 

operated by the hand-wheel. This gives a very delicate means 

of adjustment in manipulating the work and bending to the 

exact requirement. Any number of pieces can be bent exactly 

alike by noting the last position of the hand-wheel. But little 

skill is required to operate this machine; there is no complica- 

tion and nothing to do but move the pipe along and turn the 

hand-wheel to suit the requirements. The formers or re- 

sistance studs on each edge of the bed slide in a “T” slot, and 

“T” slots are also made across the bed so that formers can be 

fastened therein and thus allow of many different arrange- 

ments. The machine is manufactured by H. B. Underwood & 

Company, 1025 Hamilton street, Philadelphia, Pa. 

Lighting Steamship Piers. 

Owing to the nature of the work on steamship piers and 

the quantity of labor frequently employed, good light is very 

necessary. Various illuminants have been tried, probably the 

most recent being the flaming are lamp, which is used on 

account of its great brilliancy. An excellent example of such 

illumination is afforded at the new pier of the Fabre Steam- 

ship Company, foot of Thirty-first street, Brooklyn, N. Y. 

This is probably the largest pier in New York Harbor, 

PIER ILLUMINATION, 

1.476 feet long, 150 feet wide and 35 feet high. Being only 

one story in height, it is lighted during the day by means of 

skylights. In the autumn and winter it becomes necessary to 

make use of artificial light as early as four o'clock, and not 

infrequently during the day in cloudy weather. The system 

which has been in operation about three months consists of 

twenty-four flaming arc lamps, twenty-two of which are 

hung inside the building and the other two outside. The 

lamps are in two parallel rows, eleven in each row; are hung 

about 120 feet apart, and the distance between the rows is 

50 feet. Current is taken from a 2,200-volt, 3-phase, 60-cycle 

alternating-current transmission line, stepped down to 115 
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volts by a transformer. The lighting is controlled by five con- 

trol boxes, so wired that three of them control four lights 

each and two of them six lights each, the lamps being con- 

It was thought at first that the elevated 

platform would throw such a heavy shadow as to make the 

proposed plan of hanging the lamps quite impossible, but the 

lamps, which hang about 50 feet from the platform, throw 

such a penetrating light as to almost entirely overcome all 

nected two in series. 

shadows. This lighting system was furnished by the Western 

Electric Company, New York. 

Quix Pneumatic Hose Coupling Strainer. 

In the use of pneumatic tools considerable difficulty is ex- 

perienced by loose pieces of foreign matter entering the deli- 

cate mechanism. To overcome the loss of time and expense 

caused by this, the “Quix” combination hose-coupling strainer 

QUIX SE COUPLING 
PNEUMATIC ake a 

STRAINER 

FRANKLIN WILLIAMS MFR. 
39 CORTLANOT STe NeYe 

PROTECTS 
PNEUMATIC TOOLS 

QUIX HOSE STRAINER. 

was designed. It is a substantially made brass hose coupling 

fitted with a renewable wire strainer. This strainer is deep 

and cup shaped, and has ample area between its sides and the 

inner walls of the male end of the coupling, so that an accu- 

mulation of dirt will not reduce the air passage until the 

strainer is filled. These strainers are manufactured by Frank- 

lin Williams, 39 Cortlandt street, New York. 

A New Exhaust Silencer. 

The accompanying illustration shows the “Hydrex” exhaust 

silencer, as adapted to internal combustion engines. It is 

claimed for this silencer that a clean, free exhaust is obtained 

HYDREX ENGINE SILENCER. 

without detriment to the free flow of gases. 

led out from the cylinders gradually with increasing expan- 

sion and completely relieved of their heat by even admixture 

with cold water vapor until, when exhausted through an open- 

ing in the boat side above the water, practically all noise and 

odor are removed. It is claimed that this device is adapatable 

to any size or type of motor, with either two or four cycle, 

and can be placed in any conyenient position in the boat. This 

silencer is manufactured by the Hydrex Silent 

Works, 126 Liberty street, New York. 

The gases are 

Exhaust 
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SELECTED MARINE PATENTS. 

The publication in this column of a patent specification does 

not necessarily imply editorial commendation. 

American patents compiled by Delbert H. Decker, Esq., reg- 

istered patent attorney, Loan & Trust Building, Washington, 

ID), ©, 

974,961. GEARING FOR PROPELLERS. WILLIAM A. HALL, 
OF LOSS. ANGELES, CAL., ASSIGNOR, BY MESNE ASSIGN- 
MENTS, TO AMERICAN AERIAL COMMERCIAL COMPANY, OF 
LOS ANGELES, CAL., A CORPORATION OI ARIZONA TERRI- 
TORY. 

Claim 1.—Two yokes pivoted together, a driven shaft in one yoke, a 
bevel gear on said shaft, an idle gear carried by one of said yokes mesh- 
ing with the first gear, a driving shaft journaled in the other yoke, a 

bevel gear on the driving shaft meshing with the idle gear, a segment 
gear on the yoke which carries the driven shaft, an intermediate tube 
attached to the other yoke, an outer tube, and a gear on the outer tube 
meshing with the segment gear. Six claims. 

975,089. REVERSIBLE PROPELLER FOR BOATS. PERCY W. 
HODGKINSON, OF ROCHESTER, N. Y:, ASSIGNOR TO 
CHARLES D. CAMP, OF ROCHESTER, N. Y. 

Claim 1.—In a propeller for boats, the combination with the blades, 
of controlling mechanism therefor embodying a pivotally mounted re- 

versing yoke arranged wholly in the rear of the blades and on the pro- 
peller shaft. Twenty-five claims. 

977,976. UNDER-WATER EXHAUST AND MUFFLER. 
O. SMITH, OF CLEVELAND, OHIO. 

Claim 2.—An under-water exhaust fitting comprising a chamber to re- 
ceive the exhaust, said chamber decreasing in depth as it progresses to- 
ward the rear of the fitting, a plurality of tapered ports or openings 

JOHN 

SSS _ a 

along the top of the chamber at each side thereof, a plurality of baffle 
plates within the chamber and associated with said ports or openings to 
deflect the exhaust therethrough, and a port or opening in the bottom of 
the chamber. Tour claims. ; 
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SHIPYARD EQUIPMENT SUPPLEMENT 

In the following pages may be found the latest information concerning some of the 

most useful and efficient tools used in shipyards 

With the rapid development of the modern steamship the 

question of mechanical equipment for shipyards has become 

a paramount one. The main generating units of some modern 

ships have a horsepower far beyond any single units built for 

stationary service. The size of this machinery is, however, 

not as wonderful as the tool equipment necessary to handle 

this machinery efficiently and economically. From the struc- 

tural work of the framing and the plating of the hull to the 

final installation of the engines, boilers and other mechanism 

that go to make up the propelling, operating and controlling 

machinery of the modern vessel, is represented the product of 

the best and most powerful machine tools that human in- 

genuity has devised, 

NILES-BEMENT-POND HORIZONTAL BORING, DRILLING AND MILLING 

MACHINE, 

The machine and plate shop work is of such size and char- 

acter as to present an entirely different problem from ordi- 

nary machine shop operations. In many cases the work is so 

heavy that it is found desirable to bring the tool to the work, 

and for this class of work special tools have been devised 

that permit the casting to be drilled, bored, or milled, as the 

case may be, at one setting and with a minimum handling 

cost. The increasing size of engines, whether reciprocating 

or turbine type, calls for heavy special tools. In no other 

industrial establishment can be found such large and diversi- 

fied numbers of tools, from the foundry to the machine shop, 

including the smallest of precision tools to the largest-known 

types of boring mills, lathes, planers, etc., and to the plate 

shop, with its numerous bending rolls, shears, punches, 

hydraulic presses, etc., that must be able to handle plates and 

shapes of the largest-known size. This brief statement clearly 

shows how closely linked is the shipyard with.the machine 

NILES-BEMENT-POND HYDRAULIC GARBOARD BENDER. 

tool designer and builder, and the following brief mentions 

give some idea of recently designed shipyard tools: 

A useful horizontal boring, drilling and milling machine, 

built by the Niles-Bement-Pond Company, New York and 

PERKINS & CO., LTD., POWER HACK SAW. 

London, is shown at work on a low-pressure marine engine 

cylinder. All the facing, milling, boring, drilling and tapping 

operations on this cumbersome casting are done at one setting. 
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The wide range of horizontal and vertical adjustment of this 

type of machine, together with the large number of variable 

spindle speeds and feeds, makes it indispensable for this class 

of work. 

Heavy plate-bending rolls were installed in the plate shops 

of the Newport News Shipbuilding & Dry Dock Company by 

Niles-Bement-Pond Company, capable of bending cold plates 

up to 32 feet wide and 1% inches thick or their equivalent. 

BERTRAM, LTD., BEAM BENDING AND ANGLE CUTTING MACHINE, 

They have been used to bend heated nickle steel plate up to 

2% inches thick. 

A plate-planing machine is a typical example of one of the 

fundamental machine tools built for shipyards by the Niles- 

Bement-Pond Company The heavy power splitting shears to 

be found in every plate shop cut the plate to the approximate 

width required, after which the plate planer is relied on to 

produce a square straight edge. The carriage is driven by a 

heavy screw, the direction of rotation of which is changed 

automatically at the end of each stroke. The drive is by wide 

open and crossed belts on pulleys of large and equal diameter. 

The tool slides on the carriage are arranged for two tools, 

which alternate in cutting the plate with the change in direc- 

tion of the stroke. 

A 25-inch crank shaft lathe designed for turning the 

heaviest crank shafts is another Niles-Bement-Pond tool. It 

is 26 feet long between faceplate and tailstock center, the diam- 

eter of the journal being 1734 inches and that over the 

rings 27 inches. The maximum diameter which can be swung 
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The Niles-Bement-Pond hydraulic garboard bending ma- 

chine is capable of turning out a very large variety of plate 

shop work entering into the construction of steel vessels, such 

as bending and forming keel plates, garboard streaks, 

sponsons, deck plates, etc. The machine is capable of exert- 

ing a pressure of 200 tons, with a water pressure of 1,500 

UNIVERSAL SHEAR FOR CHANNELS, ANGLES AND PLATES, 

COVINGTON MACHINE COMPANY. 

MADE BY THE 

pounds per square inch. Hot plates up to 3 inches thick and 

the length of the bending beam can be handled. The bend- 

ing beam will carry one or more forming dies, with a. length 

Of 1S rteetes 

This company sends upon request a 20-page fully illustrated 

folder of shipyard tools. 

A machine that can cut channels and angles is made by the 

Covington Machine Company, Covington, Va. It is a com- 

bination tool. The feature of this shear lies in the combina- 

tion of four tools in one. It is provided with a coping attach- 

ment at one end, a plate shear at the other, and two angle 

shears in the center of the frame. These angle shears operate 

at an angle Of 45 degrees, thus securing a vertical and hori- 

GREENWOOD & BATLEY TURNING, 

over the bed is 125 inches, while 108 inches can be swung over 

the carriages. This machine is shown at work on the thrust 

bearing of a large shaft on editorial page, 107. 

BORING AND DRILLING MACHINE. 

zontal shearing action. Each shear is controlled by its own 

clutch, and the machine may be operated by different groups 

of men, all working at the same time without interfering with 
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each other. The angle shears in the center have a capacity 

for cutting channels up to 15 inches by 34 inches, and 6 inches 

C. REDMAN & SONS 3-FOOT SQUARE PLANING MACHINE. 

by 6 inches by 1 inch, or 8 inches by 8 inches by 34 inch angies. 

The plate shear has a capacity for material up to 1 inch in 

thickness. Channels or angles may be cut either square or 

at an angle for mitering. 

Messrs. Scott Bros., Halifax, have placed another design of 

punching and shearing machine on the market. It is a beam- 

bending machine or straightener, combined with punching; 

punching plates at the one side while bending or straighten- 

ing T, L, H, U sections at the other end. The machine is 

capable of punching t-inch holes through 1-inch plates, with 

gap 28 inches deep, and at the other side it bends or 

straightens sections up to 12 inches by 12 inches. In addition 

G. WILKINSON & SONS VERTICAL TURNING AND BORING MILL, 
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the punching side, besides doing ordinary punching, may be 

arranged for punching section iron with loose interchange- 

| 
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{tl 
— 

j IT ol 

WARD, HAGGAS & SMITH DOUBLE-ENDED PUNCHING AND SHEARING MACHINE. 

able blocks, so that H iron, U or T’s may be punched through 

the webs or flanges. 

An improved beam and angle-bending and straightening 

and angle-cutting machine is made by Messrs. Bertrams, Ltd., 

Edinburgh. This machine is of the under-driven type, with 

the gearing beneath the floor. Beams up to 12 inches by 6 

inches can be bent or straightened at one end of the machine, 

and angles up to 8 inches by 8 inches can be cut at the other 

end. The beam-bending slide carries two bending blocks or 

hammers, arranged at a suitable distance apart, by which the 

WENRY BERRY & CO, FIXED RIVETER, 
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beams are bent or straightened over a third block, which is 

adjustable by screw and hand wheel. The other end of slide 

is connected to a heavy cast steel lever carrying angle-cutting 

blade, the stationary blades for angle cutting being fitted into 

a suitable recess in main casting. A tumbler disengaging gear 

is applied to the angle-cutting lever, so that angles may be 

SCOTT BROS. PUNCHING AND SHEARING MACHINE. 

easily set in exact position under the blade before being cut 

off. 

A portable hydraulic angle or ship frame bending machine 

is manufactured by the Leeds Engineering & Hydraulic Com- 

pany, Ltd., Rodley. This machine is capable of exerting a 

total pressure of 19 tons and can be made to suit any work- 

ing pressure. The section to be bent is placed on the floor 

plate, which is provided with a number of holes; the operator 

then pushes the machine up to the section, the fixing bolt is 

dropped in the nearest hole, and the valve, which can be actu- 

ated by either hand or foot, is opened to pressure and the ram 

advances to bend the section into the desired shape. 

F. Pratt & Company, Ltd. Halifax, manufacture an im- 
proved crank-geared shaper. The ram slides freely in its 
guide by means of a crank motion, which gives a quick return 

WILLIAM ASQUITH, LTD., RADIAL DRILLING MACHINE. 

‘ 
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stroke. Adjusting strips are provided for taking up all wear. 

The stroke and also the position of the ram can be altered 

while the machine is running. A graduated rule and indicator 

is fitted to show the length of the stroke at a glance. Shafts 

can be passed through the body of machine under the ram for 

grooving and cutting keyways. 

SCRIVEN 3c 
LEEDS 

SCRIVEN & CO. ANGLE BAR PLANER, 

White’s patent angle-bar planer is manufactured by Messrs. 

Scriven & Company, Leeds. The machine is used for planing 

off the round edges of angle bars to leave a square edge for 

calking. It is capable of dealing with any size of angle bars up to 

12 inches by 12 inches by 1 inch thick, planing both legs of the 

F, PRATT & CO, IMPROVED CRANK-GEARED SHAPER, 
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bar simultaneously. The angle bar is fed through the machine 

by strong steel friction rollers and requires no setting, but can 

be planed just as received from the rolling mills. The grip- 

stone. This type is arranged with the hammers adjustable as 

to their centers by means of right and left hand screws. The 

adjustment for the various depth of beams is made from the 

ALFRED TERBERT, LTD,, HEXAGON TURRET LATHE, 

ping pressure of the feed rollers is obtained by a system of 

levers operated by strong screw with large hand wheel and 

safety spring device. All the friction rollers are positively 

J. BENNIE & SONS PNEUMATIC RIVETER. 

driven by spur gears from one main-driving shaft. Angle- 

bar planers of the same general design, but with capacity for 

angles up to 10 inches by 6 inches only, have been in use for 

many years in the British and principal foreign navy yards, 

also in many of the most important contractors’ yards. 

A combined beam-bending angle-cutting and vertical punch- 

ing machine is built by Messrs. Craig & Donald, Ltd., John- 

hand wheel at the end of the machine actuating the gear 

which lengthens or shortens the moving ram which carries 

This arrangement allows for the 

straightening of the smallest section of bars. For vertical 

punching a special steel die holder is arranged. 

the striking hammer. 

G. Wilkinson & Sons, Keighley, have a new model vertical 

turning and boring mill made in two sizes, 2 feet 6 inches and 

““XPOLLO” POLLOCK & MACNAB HEXAGON TURRET LATHE, 

3 feet. The chief improvements claimed are the adyderable 

automatic knock-off for the turret head traverses, the piston- 

driven feeds, and the method of locking the turret head. 

There are three tools, all of which can be in operation at the 

same time. 

A type of pneumatic riveting machine which has found favor 

with engineers of the United States is now being manufac- 

tured in this country by Messrs. James Bennie & Sons, of Car- 

donald, Glasgow. The machine, known as the Hanna riveter, 

made by the Hanna Engineering Company, Chicago, is claimed 

to be free from certain well-known defects, notably the varia- 

tion in pressure, and to approximate to the direct-acting hy- 

draulic type in regard to certainty of operation. The design 

of the machine in this case enables the closing of the rivets 
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to be effected at constant pressure in spite of any slight varia- 

tion in length, and a further advantage of the machine is that 

it requires only 80 pounds to Too pounds pressure, and that the 

WEBSTER & BENNETT DRILLING, TAPPING AND BORING MACHINE. 

employment of an exhaust pipe is obviated. As compared with 

the hydraulic machine the consumption of power is stated to ~ 

show an economy. 

A high-speed central thrust girder rotary drilling machine 

is manufactured by William Asquith, Ltd., Halifax. Some of 

ite 
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the features of this drilling machine are that the spindle slide 

is so arranged that the thrust is central, entirely overcoming 

side-twisting strains, and the slide can be easily and quickly 

traversed along the arm and securely locked in any position. 

Alfred Herbert, Ltd., Coventry, manufacture a hexagon 

turret lathe especially designed for utilizing to their limit 

J. LANG & SONS CAPSTAN LATHE. 

modern cutting tools of high-speed steel on work made from 

steel, iron or bronze bars. Some of the new features of this 

turret lathe are the single-pulley head in place of the cone 

pulley—a so-called “roller steady” turner, which removes the 

metal much more rapidly than was previously possible, and a 

feed motion that allows of a quick change of feed. 

NILES-BEMENT-POND PLATE PLANER, 

= 

ae 

ee ee eae 

ee ee eee 



t 

Marcu, IQII International Marine Engineering 135 

Messrs. John Lang & Sons, Johnstone, make a specialty of 

lathes, and have recently redesigned their entire line to meet 

the demands of high-speed steel. One of the special fea- 

tures of these lathes is a variable speed drive that has a 

gradual progression. With this form of drive the correct 

speed may be had for turning any diameter within the capacity 

of the lathe. 

A four-spindle drilling, tapping and boring machine is manu- 

factured by Webster & Bennet, Ltd., Covington. This machine 

is designed for boring two separate pieces of work at once, 

and for this reason the right-hand pair of heads is independent 

of the left-hand pair, and the machine is suitable for operat- 

ing on four separate pieces of work. 

Messrs. Perkins & Company, Ltd., Leeds, are marketing 

self-acting, sliding, surfacing, and screw-cutting lathes, valve 

seat planing machines, slotting machines, shaping machines, 

disk grinders, etc. The shaping machine has an automatic 

variable feed motion, which is instantly reversible, and the 

toggling is kept horizontal by a sliding tenon. 

A machine is manufactured by Messrs. Robert S. Allan & 

Company, Gateshead-on-Tyne, for core boxes and patterns, as 

well as all kinds of carving at various angles, half-lapping, 

molding, raised and sunk paneling, etc. The machine con- 

sists of two parts mounted on a common bedplate, the fixed 

HANNA ENGINEERING CO. BOILER RIVETER. 

pedestal carries the horizontal spindle and is bolted to the 

bedplate. The second part forms a work carrier and is so 

designed that it embodies universal movement. 

The high-speed planer, manufactured by Bateman’s Machine 

Tool Company, Ltd., Leeds, has two special features—the slid- 

ing rack and the flywheel drive. The sliding rack effectually 

absorbs the shock of reversal in buffer springs, which in- 

stantly gives back to the table after the reversals stored mo- 

mentum. The flywheel drive utilizes the stored energy of 

the heavy loose pulleys in securing exceptionally prompt re- 

_versals of the table. 

Messrs. Loudon Bros., Ltd., Clyde Engineering Works, 

Johnstone, N. B., are builders of a high-speed planing machine 

from which one or two speeds can be obtained by a belt drive 

and three or six speeds through a gear box. 

Messrs. Davis & Primrose, Etna Engine Works, Leith, are 

putting on the market a patent-beveling machine. This 

machine draws the bar out of the furnace and does the bevel- 

ing when the bar is at its best heat. It smooths down the 

rough edges of the rivet holes, so that the rivet head gets 

close up at the neck. The time occupied by the beveling is 

short, so that the bar when it has left the machine is suf- 

ficiently hot to be turned without reheating. 

A self-contained high-speed planing machine is built by 

Messrs. C. Redman & Sons, Halifax. These planers have four 

cutting speeds, ranging from 30 to 60 feet per minute, the 

speed changes being made without difficulty when the machine 

is in operation. This has the advantage of allowing the oper- 

ator to run the machine at, say, a speed of 50 feet per minute 

on cast iron where the frailty of the casting makes a light 

cut at quick speed better than a heavier cut at lower speed, and 

also for second cuts preparatory for a finishing cut. The 

speeds are changed from the floor by means of the pulley 

chain. The change can be easily and quickly made, the rate 

of return of the toggle remaining constant. 

The Hanna Engineering Works, Chicago, Ill., have devel- 

oped a pneumatic riveter, which operates through a combina- 

tion toggle and lever action so arranged that the rapidly in- 

creasing tonnage developed during the action of the former is 

maintained practically uniform by the lever action through a 

HANNA ALLIGATOR RIVETER. 

considerable portion of the stroke. _This machine goes through 

its toggling action during approximately the first 6 inches of 

piston stroke and carries the die through practically 3% inches 

of its travel. At this point the machine has reached its rated 

pressure and the togeling action is automatically changed to 

the action which is maintained for the balance of the piston 

stroke, thereby maintaining the rated tonnage. These riveters 

are also manufactured by the Clyde Engine Works, Glasgow. 

Messrs. Ward, Hageas & Smith, Keighley, Yorks, manu- 

factures double-ended punching and shearing machines driven 

by double-purchase gearing shrouded to pitch line, pulleys of 

large diameter, the loose pulley being provided with improved 

lubricating arrangement, consisting of a hollow perforated 

bush which runs on the shaft and contains a month’s supply 

of lubricant. In the 1-inch machine the flywheel is supported 

by an outside standard. 

e accompanying illustration shows one o e very late Th panying illustrat hows f th y latest 

types of fixed riveters for shipyard, locomotive boiler and sim- 

ilar work, and was made by Messrs. Henry Berry & Company, 
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Ltd., of Leeds. The riveter has a gap of 17 feet 6 inches, and The “Apollo” hexagon turret lathes are manufactured by 3 
has three powers for closing rivets, viz., 33, 66 and 99 tons, Messrs. Pollock & Macnab, Manchester. The head stock is of 
and is also fitted with the latest valve arrangement when the single-pulley type, with gearing running in an oil bath, and 
desired, by means of which the pressure is held on the rivet 
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MUSGRAVE BROS. HYDRAULIC PRESS. 

J. SAGAR & CO. IMPROVED BAND SAWING MACHINE. 

for a time and cannot be taken off by the operator until it has 

been on for this period, thus insuring that each rivet gets the 

full power of the machine. The arms of the machine are of 

cast steel, and are held together by means of massive forged has sixteen direct-spindle speeds from the line shaft. The 
steel bolts with steel nuts. All the cylinders are gun-metal jaws are in four parts and the chuck itself can be opened or 
lined. closed while the lathe is running. The automatic feeds are 

Messrs. Greenwood & Batley, Ltd., Leeds, make a combined actuated through an apron of the double-frame type, so that 
machine for drilling, turning, etc., propeller blades, suitable the feed wheels and shafts are supported in two bearings 

C. REDMAN & SONS SPECIAL LATHE, 

for cutting off the riser or dead head, facing back of flange, and not overhung. A special feature is that the worm drive 
turning edge of flange either straight or at any angle up to for the apron has ball thrust, reducing the strain and wear on 
45 degrees. the feed wheels. 
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lower deck forward and aft of the machinery space. 

AEA 

INDE AP aa We 

International Marine Engineering 
APRIL, 1911. 

THE NEW STEAMSHIP MADISON OF THE OLD DOMINION STEAMSHIP COMPANY’S FLEET. 

On January 31, the Newport News Shipbuilding & Dry 

Dock Company delivered from its works at Newport News, 

Va. to the Old Dominion Steamship Company the new 

steamship Madison, which was built for the latter company’s 

daily passenger and freight service between New York and 

Norfolk, Va. In dimensions and general design the Madison 

is a duplicate of the Jefferson, Hamilion and Princess Anne 

of the same fleet, except that a few departures have been made 

where experience has indicated their advisability. The di- 

mensions of the Madison are as follows: 

Weng theovenuall ervey tem 7G) Lech itichies: 

Length on waterline.............. . 359 feet 4% inches. 
Renin, mG. cc oodoaboovccocc000 42 feet. 

Depth, molded, to hurricane deck... 35 feet 6 inches. 

The vessel, like others in the coastwise service, is of the 

NEW COASTWISE 

hurricane deck type, and in general appearance is similar to the 

other vessels of the line, except that the shape of the stern 

is of the bay steamer type and not of the conventional ocean 

steamship type. This shape of stern was adopted by the owners 

as being better suited to their particular needs in docking at 

the terminals, It gives more deck space on the main deck for 

handling lines, and it also has the advantage of allowing the 

steam steering engine to be connected directly to- the rudder 
stock. 

The vessel has a single bottom, three complete decks, and 

The 
entire hull is of steel, but the erections above the hurricane 

deck are of wood, these consisting of two tiers of deck houses _ 

and a shade deck extending from the stern well forward. The 

main and spar decks are completely plated, the former being a 

1754-pound flush plated deck without wood covering, and the 

latter a r0-pound deck on which.a wood deck is laid. The 

lower deck is laid with a calked wood deck except in the com- 

bustible storage Space and over the fresh-water tank aft. The 

hurricane deck also has a calked deck forward of the over-all 

hatch, while aft of the latter there is a canvased deck. For 

the lower, main and spar decks the beams are of channel sec- 

tion, fitted generally on alternate frames. For the hurricane 

deck bulb angle beams are fitted on every frame in way of the 

calked deck, and wide-spaced angle beams with intermediate 

wood carlins are fitted in way of the canvased deck. Bulb 

angles are used for the transverse frames, and are spaced 24 

inches centers throughout, extending from the center line to 

STEAMSHIP MADISON. 

the main and hurricane decks alternately, except for a distance 

of 60 feet from the stem, where all frames extend to the hurri- 

cane deck. Reverse frames of angles are fitted across the top of 

the floors from bilge to bilge, and are doubled in the engine and 

boiler spaces. There is a flat plate keel, doubled throughout. 

The shell plating is fitted with raised and sunken strakes, with 

the heavy sheer strake located at the spar deck level, and the 

two strakes above of light scantlings. The vessel is sub- 

divided by five watertight bulkheads. 

The general arrangement of the Madison is well illustrated 

on the deck plans accompanying this article. From them it will 

be noted that there are passenger staterooms on the spar, hurri- 
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cane and shade decks, the total number of regular first class 

staterooms being seventy-six, each fitted with two berths. On 

the spar deck forward of the boiler casing further accommo- 

dations are provided for sixty-four first class passengers in 

thirty-one staterooms. These staterooms are fitted up exactly 

the same as the regular staterooms, but the bulkheads enclosing 

them are made in portable sections, as these rooms are only 

used during the season of heavy passenger traffic. At other 

times this entire structure is removed from the vessel and 

stowed on shore. This space then becomes available for freight, 

or it may be used for the transportation of deck passengers, 

276 portable standee berths having been supplied for use 

therein; or it may be used for carrying horses, portable horse 

stalls having been provided. Forward of this space in a sepa- 

rate compartment accommodations are provided for sixty 

steerage passengers; the berths in this space are portable 

standee, so that when desired they may be removed and the 
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after end leading up to the social hall on the hurricane deck. 

Directly aft of the dining saloon there is a lounging space, 

wherein are located a piano, bookcase, library table, etc. 

Abreast of this lounge there is a single row of staterooms on 

each side, three of the rooms having their interiors and ceilings 

paneled with composite board. Aft of the lounge, staterooms 

are fitted in double rows, and at the extreme after end there 

are the principal toilets, a bathroom, and a mahogany com- 

panion leading directly to the open hurricane deck. All state- 

rooms on the spar deck, and those on the hurricane deck aft 

of the engine casing, have their doors opening from alcoves; 

the remaining staterooms have doors opening out on deck. An 

attractive feature in the upper saloon is a dome extending the 

full length of the saloon. The first class smoking room is 

located on the shade deck forward of the boiler-casing, and 

forms a handsome apartment. It has a buffet attached, direct 

access to a toilet room and the wireless room, and has an- 

MAIN STAIRWAY STEAMSHIP MADISON. 

space used for freight. Forward of the steerage space in two 

separate compartments are provided permanent berths for sec- 

ond class passengers, there being accommodations for twenty- 

A cabin for second class 

passengers is provided in a separate house on the hurricane 

deck, with stairways to the sleeping quarters. 

Throughout the regular first class quarters all public spaces, 

passages, alcoves, etc., are finished in paneled mahogany, the 

seven men and twenty-four women. 

latter wood being used exclusively for inside hardwood finish. . 

In laying out the joiner work, consideration was given to the 

location of electric fixtures, radiators, etc., so that these fittings 

form an integral part of the design, the panels being arranged 

to suit. Special panels are fitted overhead in all the principal 

public spaces and in the captain’s room. From the deck plans 

it will be noted that the main dining saloon is located on the 

spar deck, just aft of the engine casing, with a stairway at its 

inside stairway leading to a lobby on the hurricane deck. In 

the after end of the shade deck house there is located a dining 

room and also a smoking room for the use of colored pas- 

sengers. In all the first class quarters and officers’ rooms the 

exposed hardware is anti-corrosive, non-tarnishing white 

metal. The lavatories in all permanent rooms drain over- 

board. All first class toilets have mosaic tiled floors. Hard 

wood floors are laid in the smoking rooms, colored dining 

saloon, captain’s room and officers’ mess room. The decking 

in the first class dining room is finished bright. 

In the line of cargo-carrying facilities the Madison is equipped 

with all that the extensive experience of the Old Dominion 

Steamship Company has found to be suitable for their particu- 

lar requirements. As customary in the coastwise service, most 

of the freight is handled by trucks through cargo ports. Of 

the latter there are four on each side between the main and 

_ APRIL, IQII — 

pc a a Ni hl i ar 

eee Pane oe ey Seeds # 



‘doors and the spar deck ports with hinged doors. 

Aprit, 1911 

spar decks and two on each side between the spar and hurri- 

cane decks, the main deck ports fitted with sliding watertight 
Freight is 

also handled through an “over-all” hatch in the hurricane deck 

forward, by means of two derrick booms on the mast. In the 

main deck) which is the principal freight deck, there are six 

hatches, of which three are arranged in pairs and fitted with 

freight elevators, each of which is operated by a vertical 

double 7-inch by 7-inch engine. For use with the derrick booms 

there are located on the spar deck two dobule-cylinder re- 

versible link-motion 8%4-inch by 10-inch hoisting engines, the 

latter being also used in connection with a cargo crane at the 

hatch on the deck below. There are in all seven cargo cranes 

at the different hatches on the main deck, for the operation 

of which there are three 6%-inch by 8-inch double-cylinder 

winches. On the lower deck aft of the engine room a special 

compartment, from which all wood is eliminated, is provided 

for the carriage of combustible stores. This compartment is 

fitted up with smothering pipes and sprays, as required by the 
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The propelling machinery consists of a triple-expansion 

engine and four Scotch boilers, fitted with heated forced draft. 

The main engine has cylinders 2614 inches, 44 inches and 74 

inches diameter, respectively, and 54 inches stroke. All cylin- 

ders have separate liners, and are fitted with piston valves, of 

which there are two on the low-pressure and one each on the 

other cylinders. The valves are worked by Marshall gear, and 

the direct-acting type of steam reversing gear is fitted. The 

condenser forms part of the engine framing, and an Edwards 

air pump and two bilge pumps are worked from the low- 

pressure crosshed. All other pumps are independent. A feed 

heater is fitted. The propeller is a solid four-bladed one of 

cast steel. 

The four main boilers are located in a single compartment, 

with a fore and aft fire-room, and are connected to one stack. 

Each boiler is 14 feet 3 inches diameter by 12 feet 5 inches 

long; has three 44-inch corrugated furnaces with separate com- 

bustion chambers, and is allowed a working steam pressure 

of 190 pounds. The total heating surface is 9,428 square feet, 

ONE OF THE SALOONS. 

United States Steamboat Inspection Rules. Another compart- 

ment for combustible stores is provided on the spar deck aft. 

In the line of hull machinery, aside from that already men- 
tioned, there is a steam windlass driven by a 9-inch by Io-inch 

double-cylinder engine, the windlass located on the hurricane 

deck and the engine on the spar deck. A capstan on the hurri- 

cane deckis also driven from the windlass engine. On the 

spar deck aft there are also two capstans, driven by an 8-inch 

by 8-inch double-cylinder engine. For the steam steering gear 

there is a Williamson patent differential steam steering engine, 

7 inches by 7 inches, direct connected to the rudder $tock and 

operated from the pilot-house by a hydraulic telemotor, as well 

as from a steering stand on the shade deck aft. The electric 
plant, located on the spar deck abreast the engine room, con- 

sists of two 30-kilowatt direct-connected generating sets. In 
the equipment may be noted eight 24-foot lifeboats, stockless 

anchors, an 18-inch searchlight and a wireless telegraphy out- 

fit._ The “Rich” fire indicating and extinguishing system is 

also fitted. 

and the grate surface 242 square feet. For the forced draft 

there are two 72-inch Sturtevant blowers with direct-connected 

6%4-inch and 11-inch by: 6-inch compound engines. These 

blowers are located in the boiler casing at the spar deck level, 

and discharge through air-heating boxes, provided in the up- 

takes, to the different ash pits. Special air supply ducts are 

fitted for the blowers, and a suction is also provided from the 

cargo space, thus providing an exhaust system of ventilation 

for the latter. Bloomsburg feed-water circulators are fitted to 

the main boilers. 

A donkey boiler of the locomotive type, 7 feet diameter by 

12 feet long, built for 150 pounds steam pressure, is located on 

the main deck level between the engine and boiler casings. 

The hull and machinery of the Madison were built under 

special survey of the American Bureau of Shipping, with their 

highest classification for vessels in the coastwise service. The 

vessel is designed to maintain an average sea speed of 1534 

knots in service. 5 
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TWIN=SCREW YACHT LIEN=CHING. 

A twin-screw yacht has recently been built to the order of 

Prince Tsai Tsun, head of the Chinese Imperial Naval Board, 

by the Kiangnan Dock & Engineering Works at Shanghai, 

China. The order was placed on the eve of Prince Tsai Tsun’s 

departure for Europe a year ago with the Naval Commission 

that visited Great Britain, France and Germany, returning 

via Siberia early this year. 
The principal dimensions are as follows: 

ISN OVEAlls oo ooo c0dc00cd00a500000000 173 feet 

Wenothronpwaterlinesseem erecta 150 feet 

Bread them o] dediansaereieeene eer ee 25 feet 

Depthhtonshaderdeckwerneeereeeneeere: 20 feet 

DV Tahtsmneatleppsrye ner atic aeer aerate 9 feet 

Wisplacementhere-ectreoe eee ee 500 tons 

The yacht has a cut-water stem, elliptical stern, and is 

schooner rigged, with two pole masts. As she is a fast boat, 

her lines are very fine, and with her graceful shear she pre- 

sents a very smart appearance. She has been built to meet 

the requirements of the Chinese Naval Board. 

There are six watertight bulkheads, which, together with 

the bunker bulkheads, subdivide the vessel into eight com- 

partments: To insure rapid handling, the deadwood has been 

cut away, enabling the vessel to make the complete turning 

circle, both engines full speed ahead, in a diameter equal to 

less than twice her own length. Provision is also made to 

receive six guns for saluting purposes. Bilge keels are fitted 

for about two-fifths of the length of the vessel amidships. 

GENERAL ARRANGEMENT. 

There are three decks—the lower, main and shade decks. 

The shade deck forms a splendid promenade for passengers, 

extending, as it does, all fore and aft, with little deck ob- 

struction. The boats are of the navy pattern, with extra 

heavy davits to receive naval launches when required. The 

boats are fitted, permitting them to be chocked fully . in- 

board, or along the extreme edge of the deck. There is also 

a searchlight platform fitted to the foremast. Amidships on 

the shade deck there is a composite deckhouse, which not only 

contains the entrance hall leading to the main reception room, 

with a grand staircase to the main deck, but which accommo- 

dates the navigating officer. ‘The roof of this deckhouse forms 

a spacious flying bridge, upon which have been placed a chart 

cabinet, brass steering standard twin telegraphs and standard 

compass; the bridge being used exclusively for navigating pur- _ 

poses. An observation deckhouse has been fitted aft on the 

shade deck over the imperial reception rooms, with a private 

staircase leading. to the saloon. The floors of the deckhouse 

on the shade deck are covered with interlocking rubber tiles 

of pale blue and white. The sides or walls of the deckhouse 

are paneled in polished mahogany, and the ceilings and beam 

moldings are in paneled pine, painted a dull white with edg- 

ing of gold. 

Below on the main deck is a large steel deckhouse given 

over to the exclusive apartments for the Prince and contain- 

ing his bedroom, bathroom and lavatory, his private reception 

room and saloon, pantry, secretary’s room, servants’ quarters, 

etc. The rooms are all arranged adjoining, giving easy access. 

The clerestory roof, with a dome skylight of beautiful de- 

sign with stained glass, with the Prince’s coat-of-arms, serves 

to aid the natural overhead light, besides having a decorative 

effect and affording ventilation to the whole deckhouse. The 

floor is covered with thick interlocking rubber of a pleasing 

shade of green, and to relieve the plain ground Chinese rugs 

of the rarest fabrics of very elaborate design are installed. 

The walls of the Prince’s apartments are finished in paneled 

Japanese dark colored oak, in bold designs, with carved capi- 
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tals of cherry blossoms. The ceiling is of paneled pine, inlaid 

with lincrusta of a pale green color. The upholstery is of a 

rich, warm red silk, with window and door curtains richly } 

embroidered to match, the whole combination making a pleas- 3 

ing and artistic effect. } 
Forward and around the engine and boiler casing are of- F 

ficials’, officers’ and crew’s galleys, also the officers’ mess 

room and deck staterooms. The forward part of the ’tween 

decks, on the main deck, contains the entrance to the dinning 

saloon below; with ladies’ and gentlemen’s lavatories on the F 

wings at the after end, with two double doors, giving access 

to the main reception room. The reception room extends , 

from side to side of the vessel and has six bays, which permit 

of being converted into living rooms at short notice if de- 

sired. The lounges, of the high-backed and wide type, are 

upholstered, as already described. Gun and revolver racks are ; 

; 
’ 
; 

arranged at sides of the staircase to the dining saloon. Ar- 

ranged forward of the reception room is a ladies’ boudoir, 

neatly arranged with carved writing tables and revolving 

chairs, lounges with handsome tables, with ancient carvings 

and comfortable easy chairs of fine rattan work and uphol- 

Immediately be- stered in keeping with the other furniture. 

NEW STEAM YACHT BUILT IN CHINA. 

low this, on the lower deck, is situated the guests’ dining 

saloon, arranged with three large tables and handsome re- 

volving chairs, capable of seating over thirty people. This 

saloon is neatly paneled and finished in white and gold, with 

the usual elaborate capitals and carved cornice moldings. The 

feature of this saloon is the airy, light and neat appearance it 

presents, although situated on the lower deck. Abaft this 

saloon are two roomy four-berth cabins for use’ of official 

deputies, finished in mail boat fashion; forward, the pantry is 

arranged and fitted with all modern utensils, and a trapway is 

arranged from the pantry communicating with the cold 

chamber. 

On the lower deck aft are the cabins for officers and engi- 

neers, finished in pine and situated behind the engine room, 

with double staircases, thus insuring a current of air in the 

passages. The petty officers are berthed in teak bedsteads, 

and the sailors and firemen are berthed, naval fashion, in 

hammocks. 5 

The fore-and-after peaks are arranged for water ballast, ] 

and the fresh-water tanks are placed in the hold and lower ~ | 

tween decks, having a capacity of 1,500 gallons. The sanitary 

tank is placed above on the shade deck over the casing. = 

The galleys are large and complete with all modern utensils. _ 

The sanitary fittings throughout the vessel are of the best 

make. Each compartment or stateroom has an outlet and in- 

let ventilator placed at opposite ends, and with over thirty 
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small portable ball socket fans distributed in the public rooms 

the foul air is exhausted. 

MACHINERY. 

The machinery consists of two sets of vertical triple ex- 

pansion engines, Io inches, 16% inches and 26% inches diam- 

eter, with a stroke of 18 inches, indicating about 900 horse- 

power. There are no pumps on the main engines of any kind, 

all cylinders are separate castings supported on steel-turned 

columns. The condenser is common to both engines, and is of 

steel plate, with the usual composition tubes and tube plates. 

Main feed pumps in duplicate are of Weirs’ latest type, with 

float tank and feed heater, the air and circulating pumps are 

independent of special design constructed by the builders. 

Tank, bilge and sanitary service pumps of the duplex type 

are fitted to suit the requirements. 

The shafting is of Siemens-Martins’ mild ingot steel, forged 

by the builders from ingots supplied by Messrs. Thos. Firth & 
Sons, Sheffield. : 

Two cylindrical multitubular Scotch boilers are installed, 

designed for a working pressure of 180 pounds per square 

inch, with Howden’s system of forced draft on the closed 

ashpit system. The coal bunkers have a capacity of 130 tons. 

The engine room telegraphs are of the Chadburn type and 

are fitted, in addition to the marine loud-type speaking tubes, 

with connections to various important stations. 

The machinery for working the ship includes a combined 

steam and hand windlass made by the builders, and a steer- 

ing engine fitted in the wheelhouse below the flying bridge, 

being also made by the builders. There is a complete installa- 

tion of electric light. The power plant is capable of generat- 

ing and supplying light equal to about 6,200 candle power, and 

for all signal lamps, fans, etc. 

On trial the vessel made a mean speed of 13.597 knots with 

natural draft, and 14.26 knots with forced draft. During the 

trials the weather was unsettled, as a typhoon was in the 

vicinity and a strong wind was blowing, which considerably 

retarded the speed. 

ENGLISH SHALLOW=DRAFT AMAZON STEAMERS 

BY FRANK C. PERKINS. 

Figs. 1 and 2 show the design of the steamer Paso de San 

Lorenzo, and its deck equipment as it sailed from Southamp- 
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guay rivers. The resources of this country have been but 

feebly tapped hitherto, and it is the culmination of the gen- 

eral desire of influential Argentinas that the benefits should 

be reaped by their own country, which has seen the formation 

of the company Marina Mercante Argentina, for whom the 

vessels have been built. 

It is stated that these five steamers have a very large carty- 

ing capacity on small draft, a load of not less than 730 tons 

being provided for on a draft of only 8 feet. The dimen- 

DECK OF THE PASO DE SAN LORENZO. 

sions of the Paso de San Lorenzo are 220 feet length by 33 

feet breadth, with a displacement of about 1,200 tons. The 

machinery comprises two sets of inverted triple-expansion sur- 

face condensing Thornycroft type engines, steam being sup- 

plied by two marine type return tube boilers. It is said that a 

speed of 10 knots mean is guaranteed, but this was exceeded. 

very considerably on the official trials. The first boat actually 

ran at 11% knots as a mean of six runs on the Admiralty 

course at Stokes Bay, carrying the full load of 730 tons. The 

AMAZON -RIVER STEAMER PASO DE SAN LORENZO. 

ton recently. It is one of five vessels of somewhat unique 
feature, built for the Amazon trade. 
These new South American shallow draft boats are destined 

to open up the interior of Argentina—particularly the rich 
region through which flow the Parana, Uruguay and Para- 

hull is built throughout of Siemens-Martin steel, and several 

powerful winches are installed on each ship, to facilitate 

handling the cargo, which, being timber principally, has had 

to be provided for by specially large cargo hatches. An electric 

lighting plant has been provided, and it is stated that the other 
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arrangements are such that the boats are particularly adapted 

for working in the very hot climates to be met with in the 

northern portions of the rivers. 

It is understood that the first few vessels have steamed out 

to Buenos Aires without incident, though an exceedingly rough 

passage was made by the Paso de Obligale from Southampton 

to St. Vincent. Nevertheless, the whole journey occupied 

thirty-four days, the coal consumed being 40 tons less than 

was anticipated, and working out at the very economical figure 

of 1.87 pounds per indicated horsepower. The subsequent 

vessels, with more favorable weather, have reduced the time 

for the journey by several days. 

SOME RECENT MISHAPS TO VESS ELS. 

The steamer Northwestern, of the Alaska Steamship Com- 

pany’s fleet, ran ashore in False Bay, San Juan Island, at 2:40 

A. M., Dec. 2, while bound from Seattle for Cordova. She 

took the ground at full speed, bringing up finally with her 

stem against the cliffs, twisting up her shell plating and break- 

ing the stem bar. Her draft stranding was 19 feet 5 inches 

aft and 14 feet forward. At high water she lay aground for 

50 feet forward, from which point the water gradually deep- 

ened to 8 feet under her heel, which took the ground at low 

water. Forward she was full of water, in the forepeak and 

No. 1 hold; the after-hold and engine and boiler rooms were 

dry. 2 

The steamer struck on a shore fringed with rocks, extending 

shoal for 50 feet seaward. The water deepened rapidly to 3o 

feet at the stern and to 40 fathoms a cable off. The fractured 

plating, floors, frames and stembar lay hooked over several 

boulders forward. The stembar was broken and bent to the 

15-foot mark, about twenty shell plates were crumpled, a por- 

tion of the keel bar gone, and several hold pillars and orlop 

deck beams bent. The after portion was apparently intact 

with the exception of the cross-section between the forehold 

and fire-room, which was slightly weeping. The diver’s report 

the south it required quick and effective work to save her from 

being broken up. 

Salvage operations were conducted under the supervision of 

Capt. W. H. Logan, special agent for the Salvage Association 

of London, and Capt. S. B. Gibbs, representing the San Fran- 

cisco Board of Underwriters. The contract for the work was 

WHAT HAPPENED TO THE NORTHWESTERN. 

let to the British Columbia Salvage Company. The salvors 

determined to build a platform or cofferdam to cover the dam- 

aged stem completely, and to make it of sufficient strength to 

take the vessel to Seattle for repairs, a distance of approxi- 

mately 70 miles. The construction of this cofferdam was car- 

ried on simultaneously with the installation of three to-inch 

PRINCESS MAY BEFORE. SHE.WAS SALVED. 2 

showed a rocky bottom extending 50 feet from the cliffs, out- 

side of which was a shingle bottom, sloping away on a 5 or 6 

percent grade from a point 50 feet aft of the stem. From the 

stem aft for 50 feet the entire bottom was badly fractured and 

the keel bar gone, but after this the shell plating, stern frame, 

propeller and rudder were found undamaged. As her position 

was exposed to the strong winter storms which prevail from 

pumps in the forward hold, the discharge of cargo and the — 

transfer of coal to the after end. By Dec. 8 all the cargo, 

about 350 tons, had been discharged on lighters, dry and in 

good condition. Part of the general plan was to lay out astern 

a 4-ton anchor three points on the starboard quarter, with 120 

fathoms of 5-inch wire hawser. By the time the cargo was dis- 

charged the cofferdam was completed, and about 150 tons of 
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coal transferred from the side bunkers to the extreme after 

end of the ’tween decks. 

This work was carried on only with extreme difficulty. 

Strong winds from the southeast set up a short swell, and in 

addition the ship’s stern was rising and falling with the tide, 

causing her damaged stem to work up and down over the 

huge boulders, altering her shape and hindering the workmen 

at the bow. ‘ 

The first effort to float the Northwestern, Dec. 8, was un- 

successful, and it was demonstrated that she bore too heavily 

on the rocks forward. This initial attempt to take her off 

was made by taking a heavy strain on the stern cables, with 

the tug William Joliffe towing and the Northwestern’s main 

engines steaming full speed astern. 

The next plan adopted was to put the vessel down by the 

stern and to continue lightering her forward. No heavy 

weights were left aboard, so 150 tons of gravel were ordered, 

while coal, estimated at 150 tons, was jettisoned from the for- 

ward bunkers. When this coal was out a second attempt to 

float was made at high tide Dec. 9, but again it proved a fail- 

ure, as she was still bearing too heavily on the rocks. Jettison- 

ing of coal was continued and the gravel was taken aboard. 

After careful consideration it was decided to flood the after- 

hold, and this was done with about 200 tons. The salyors were 

aware that it perhaps meant success or failure to get the vessel 

_ off Dec. 10, as the tides were taking off rapidly and the spring 

tides would not take place for eight or ten days later. During 

the interim the Northwestern would be in constant danger of 

being battered to pieces in a storm. ' 

For these reasons supreme efforts were exerted Dec. 10, and 

they proved successful. The lifesaving tug Snohomish had a 

-hawser to the steamer’s stern and the tug William Joliffe was 

alongside. A strain was taken on the Northwestern’s stern 
cables, and she drew clear of the rocks by the purchase 

exerted on her own anchors. The Joliffe held her one length 

astern until all moorings were clear, when she started under 

Hi 

at low tide, and at high tide the engine-room and dining saloon 

were completely filled with water. The stranding of the 
Princess May occurred while she was southbound from Skag- 
way with eighty passengers and a crew of sixty-eight on board. 

THE NEWPORT NEWS MISHAP, 

No lives were lost and the vessel was successfully salved. 
A very interesting illustration of the result of a collision of 

a wooden vessel is shown herewith. From it one is led to con- 

sider whether or not the light superstructure of river and 

THE STRANDING OF THE CHATHAM. 

> her own steam for Seattle, convoyed by the tug. This passage. 

was made at slow speed, as it was feared the great strain to 
which the cofferdam had been subjected might have severely 

__ tested its strength. However, the Northwestern arrived safely 

_ at Seattle, exactly nine days after stranding. She was sur- 

_ veyed in Heffernan drydock, where the accompanying photo- 

_ graph was taken. 

Capt. Logan has also achieved another success in the salvage 
S of the Canadian-Pacific steamship Princess May, which went 

ashore on the north reef of Sentinel Island, Lynn Canal, on 

Aug. 5. Our photograph shows the difficult position in which 

_this vessel was left by stranding. The photograph was taken 

harbor boats could not advantageously be bettered by the use 

of metal in its construction. The light nature of the wood- 

work is very noticeable, and the old comparison of “kindling 

wood” is certainly apt in this case. The three-cornered piece 

of the hull plating was not punched out, as at first sight might 

be supposed, but was ripped and crumpled up, as a little study 

of the illustration will show. The blow by the collision be- 

ginning at the forward end, the tearing of plating is indicative 

of considerable speed of the ramming vessel. 

The steamship Chatham made an effort to cross over the end 

of the north jetty in the St. John’s River, Florida, with the 

result shown in the accompanying illustration, 
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RANDOM NOTES ON A LAKE FREIGHTER. 
BY REAR-ADMIRAL CASPAR F. GOODRICH, U. S. N.* 

Doubtless to many of my brother officers this brief article 

will seem like the proverbial bringing of coals to Newcastle, 

for they have lived upon the shores of the Great Lakes and 

have witnessed, if not the birth at least the development of 

its colossal shipping trade, but the rest of us have never en- 

joyed this great privilege and our notions, gained through 

casual report, must be, as my own were until recently, vague 

in the extreme. Having within the last few weeks enjoyed 

an opportunity of regarding this fresh-water system at close 

quarters, it would not appear out of place to lay before my | 

fellows of the Naval Institute the fruits of my inquiries as 

embodied in notes made on the occasion. 

Remembering the saying of the profane old English states- 

man, that there were lies, blank lies and statistics, I shall only 

remark that those who are in a position to know estimate 

the cargo tonnage which passed Detroit and the Sault Ste. 

Marie in the calendar year 1909, at seventy-two millions, more 

than three times as much as went through the Suez Canal, 

and more than twice as much as the total tonnage entered 

and cleared at the ports of Liverpool and London. Of this 

amount forty-two million tons were of iron ore brought from 

x 
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of record that the W. E. Corey was, on one occasion, but an 

hour and a half at Two Harbors from the time of entering 

until leaving again, having in the meanwhile taken in some 

10,500 tons, the exact loading time being thirty-nine minutes. 

This large cargo was taken out of her in four hours and a 

half. Such figures seem incredible until the appliances by 

which they are achieved are examined, when all becomes 

clear. The Corey made thirty-eight trips in one season and 

transported about four hundred thousand tons of ore. 

In some ports 2a mammoth crane lifts an ore car from the 

railway tracks, swings it out over the vessel, capsizes it and 

shoots its 50 tons of ore down a hatch, but usually the ore is 

held in large bins 30 feet and more above the wharf. From 

these it is run down in steel chutes about 4 feet wide, semi- 

circular in section, which are invariably 12 feet between cen- 

ters, a constructional detail that, whether wise or unhappy, 

must be followed in the spacing of the vessel hatches. How- 

ever long or short the steamer may be and however wide her 

hatches, as measured along her midship line, or however 

broad, measured athwartships, they are exactly 12 (or 24) feet 

apart from center to center, except where deckhouses inter- 

vene to make that distance an exact multiple of twelve. 

The discharging apparatus is based on the clam-shell 

dredge, which is lowered into the hold to grab its charge, 

Rs 

THE J. PIERPONT MORGAN, ONE OF THE LARGEST LAKE CARRIERS. 

Lake Superior to ports on Lakes Michigan and Erie; and 

seventeen millions were of coal:sent notth. The balance was 

lumped under the head of general merchandise, or, as the local 

expression runs, “package freight.” Surely such a vast move- 

ment justifies a few words touching the build of the ships that 

do the bulk of the work and the methods by which they are 

operated. 

In the first place, it must be remembered that the season is 

ordinarily only eight months long. By the middle of Decem- 

ber navigation is closed, to open again about the middle of 

April. It follows, then, that the most must be made of the 

period available, hence fairly good speed between ports and 

the briefest possible delay while at rest are imperative. These 

conditions having been frankly recognized, dominate the 

whole scheme. Confining my remarks to the transit of ore, 

I may point out the necessity at the one end of having that 

material in readiness on the ship’s arrival and so stored as 

to be loaded into the hold with the utmost dispatch, and, at 

the other, of discharging it in the least possible time. It is 

* The United States Naval Institute Proceedings, No. 136. 

then elevated, swung back over the dock and emptied into 

gondola cars, or into carriers that convey the ore athwart the 

dock and dump it upon piles where is accumulated the win- 

ter’s supply for the ravenous furnaces of Pittsburg, Cleveland 

and South Chicago. The latest shape this device has 

assumed is shown in the accompanying photograph. The long 

vertical member is kept vertical at all times by means of the 

movable levers, which, with the fixed upright, form a 

parallelogram. This arm carries the buckets, and can be 

raised or lowered at will. The buckets, moreover, are sus- 

ceptible of turning in a horizontal plane about their vertical 

axis. Through these movements the buckets can rake up the 

ore in a nearly fore-and-aft line, form a heap and then 

gather up their huge charge of 15 tons at a hoist. The oper- 

ator is stationed inside the vertical member at its lower ex- 

tremity so that he descends with the buckets into the very 

hold of the ship for each load. Everything is done by elec- 

tricity and so complete is the control that the buckets seem 

to be almost human as they search the corners of the ship 

_and scrape the scattered ore together before seizing it in 
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their capacious maws. Locally these machines are called 

Huletts, after the inventor. 

The vessels we are considering are simply floating, self- 

propelled ore tanks and, as a natural sequence, the entire 

length is devoted to ore carrying except enough at the stern 

to contain the boilers, engines and a portion of the crew with 

their accommodations, and at the bow, more quarters, the 

wheel house, steam windlass, ete. When looked upon as an 

ia ‘ 

iene ynsy 

LOADING ORE BOATS AT LAKE SUPERIOR DOCKS, 

adaptation to a specific purpose they are admirable. In their 

general appearance, the beautiful has been sacrificed to the 

useful, as this picture of the J. Piterpont Morgan will 

abundantly prove. 

The upper deck is flush from forcastle aft, broken only by 

the transverse hatches (in some cases thirty-six in number) 

fitted, in the later vessels, with steel covers that are not re- 
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boiler is still the prevailing type. 

but the single screw. 

145 

during the late fall and early winter, for the lake gales come 

up suddenly and, at times, they are terrific in violence. 

loss of certain freighters has been attributed to neglect of 

this particular precaution. 

The 

The engines are habitually triple expansion and the Scotch 

All lake freighters have 

As a rule, the officers and crew are most comfortably 

quartered. Hammocks are unknown, berths being provided 

for all. 

It is only in length that these vessels can be increased. The 

draft is inexorably limited by the depth of water at the shal- 

low places between Lake Erie and Lake Superior to about 

19 feet and 6 inches. The beam might be somewhat greater 

than the present maximum of 60 feet, the widest that can 

STEAMER LOADING AT SOUTH SHORE RAILWAY DOCKS, MARQUETTE, MICH. 

moved, but which, being telescopic, are simply pulled apart 

from the midship line by hook ropes taken to winches, the 

sections sliding over each other and occupying, when thus 

disposed, but little more room at the outboard end of the 

Stout tarpaulins and hatch than does one section alone. 

handy steel battens are always ready, as with us. During the 

_ Summer they are seldom used, but he is a foolish captain 

_ who should fail to batten down securely, on leaving port 

pass through the Weitzel (American) or the Canadian Lock 

at the Sault Ste. Marie,* were it not for the loading and un- 

loading now based on a beam not exceeding 60 feet. To alter 

these would be so expensive an undertaking that we may 

believe the width of these ships as firmly fixed by man’s own 

doing as is their draft by nature. These facts account for 

lengths which appear almost grotesque. 

*The Poe (American) lock has gates 100 feet wide. 
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Inside, the scheme of design is governed by the desire to 

make charging and discharging easy in the extreme. Thwart- 

ship bulkheads (except such as to divide the hold into sep- 

arate watertight compartments) and stanchions are fast dis- 

appearing in favor of an arch construction which makes each 

hold an open box-like tank. The stresses on decks and keel- 

sons, as the top and bottom members of the great fore-and- 

aft girder, must give the naval architects of the lakes much 

concern. Not being an expert in these matters I can only 

suggest that possibly the requisite strength in these respects 

is secured, in part, by carrying the double bottom well up on 

each side, and by making the spar-deck plates exceedingly 

heavy. These vessels survive the short seas on the lakes, but 

it is questionable whether they could ride in safety the longer 

waves of an ocean gale. 

I noticed no trimming of the cargo, which is left in the 

comparatively low heaps formed by the dumping process. 

Experience has doubtless proved trimming to be unneces- 

sary. Fortunately the material is heavy and not easily dis- 

usual complement. The steward is also the cook, and the 

food he prepares is the same for everybody, from the captain 

down. Excellent prog it is too—yet it is related that, on 

board one ship several years ago, before the introduction 

of “the open shop” and the defeat of the seamen’s labor 

union, the firemen struck because the potatoes were not 

mashed. The passengers, in this case, happened to be a husky 

lot, who pitched in, shoveled coal and so brought the vessel 

into port. 

Punishment is by fines, as it should be. 

The men ship for the month, or for the round trip, and 

are paid by checks signed by the captain. As we have too 

often found among our recruits in the navy, there seems to 

be a lack of respect for the obligations of the contract of 

enlistment on the part of these freighters’ crews, who make 

no bones of enlisting in ports of the lower lakes for the pur- 

pose of securing a free passage to Duluth and Two Harbors, 

where they desert at pleasure and take trains for the wheat- 

fields of the Northwest during the harvest season, when wages 

STEAMER J. P. MORGAN AT SUPERIOR DOCK, SHOWING UNLOADING MACHINES. 

lodged, else might a shift, when rolling deeply, prove fatal. 

The Marquette ores, being mined wet and full of jagged 

lumps, are thus stable than the earthy 

material quarried in the Mesaba region back of Duluth. 

Most, if not all, of these freighters are provided with 

accommodations for a few passengers, since officials of the 

owning companies have occasionally to go in them on tours 

of inspection. During the summer months, a round trip from 

Lake Erie to Duluth or Two Harbors is extremely enjoyable 

and is coveted by many, both men and women, who possess, 

or think they possess, some claim on the owner or shipper. 

Hence, freighters though they be, they seldom go, at this 

season, without a full complement of guests. The quarters 

range from the bare comfort of a plainly furnished sleeping 

room and a seat at the table, where, often, all mess, except 

the firemen and deckhands, to handsomely equipped private 

suites and a separate dining room. 

The personnel of the Zenith City, in which I was privileged 

to make the run to Marquette through the politeness of Mr. 

H. Coulby, the general manager of the Pittsburgh Steamship 

Company, comprised a captain whose salary may have been 

about $2,200 (£440) per annum, a first-mate at $130 (£27) 

per month; second-mate at $00 (£19), four wheelsmen and 

watchmen at $50 (£10); a steward at $90 (£19), an assistant 

at $36 (£47 4s.); a porter at $30 (£6); a chief-engineer at 

$175 (£35); one assistant at $125 (£25); one handy-man at 

$65 (£13); two oilers and four firemen at $52.50 (£10 Ios.) ; 

six deck-hands at $31.50 (£6 6s.). This, by the way, is the 

presumably more 

are exceptionally high. This remark applies particularly to 

the deck-hands, whose work is almost nil while underway 

(they stand no night watch), and who are only really busy 

when in port, attending to the lines for moving the ship from 

empty bins to full ones or performing other services con- 

nected with the operations of loading and unloading. 

It may be observed, by the way, that the absence of tide 

frees moving alongside the wharf from some of the incon- 

veniences experienced in salt water and that frequent bitts 

on the dock stringer, together with steel lines, with perma- 

nent eye splices at the ends, worked from steam winches on 

the spar deck, reduce this maneuver to its simplest terms— 

tossing the end ashore, throwing it over a bitt and heaving 

in. The winches are four in number, two just abaft the 

Texas deck and two just forward of the after deck-house; 

two facing to port and two to starboard. 

The language of the sea has suffered material modifica- 

tions in its translation from the ocean to the lakes. For ex- 

ample: “Aye, aye, sir’ has given way to “All right,’ “Ease 

your helm” to “Slowly,” not to mention others equally sig- 

nificant. 

Boatswains and their whistles are unknown. Men are 

called to meals by the “porter” or “assistant steward,” who 

passes along the deck ringing a hand bell. This seems to be 

quite as effective as the cheery “pipe to dinner’ of our 

service. 
Some of the larger companies (the Pittsburgh Company 

reckons twenty-two barges and seventy-eight steamers in its 
ES 
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fleet) are gradually introducing customs similar to those on 

ocean-going craft, such as striking the half-hours on the ship’s 

bell and restricting promotion to men and officers in their 

own employ. The Cleveland-Cliff Company forbids the latter 

to appear on shore while attached to a ship in port, except in 

its prescribed uniform. That an improved esprit de corps 

will be effected by such measures admits of no doubt. 

The helpless barge, towed by a collier, is passing out of 

existence. While an economical method of conveying freight 

in bulk, as the practice on our Atlantic seaboard abundantly 

proves, the annoyances attending locking through the Soo and 

getting alongside of dock, together with the risk of disaster 

in heavy storms when the freighter’s power is barely sufficient 

for her own needs, have acted as discouragements. It cannot 

say whether the employment of stout, seaworthy tugs has 

ever been the subject of practical trial. Doubtless this has 

_ been thoroughly studied, or these barges, some of which carry 

eight thousand tons of ore, would not now be in process of 

abandonment. 

As may be imagined, the storage of provisions and of 

potable water gives little concern, since the trips are but three 

or four days in length between terminals and the navigation is 

in fresh water. - 

The speed and all distances are measured in statute miles. 

About eleven miles an hour empty and ten miles when full 

seem the average. 
The engines rarely develop over two thousand horse, 

which in heavy gales, when the ship is light and largely the 

sport of the winds, must cause some uneasiness. The latter 

inconvenience is neutralized by letting water into the double 

bottoms. The jet condenser is universal. Despite the poor 

vacuum it yields (say 22 to 24 inches), these vessels are very 

~ economical in fuel. The Peter Wiute, with 1,560 horsepower, 

for example, gets one horsepower for 1.7 pounds of coal, and 

she burns but 270 tons during the round trip of six days, yet 

she carries 9,000 tons of ore. The J. E. Upson, of the same 

capacity, on the same coal expenditure, develops 1.950 indi- 

cated horsepower, and makes 12 miles an hour when light. 

There are numerous instances of coal consumption of 1.6 

per horsepower and eyen less. 

An automatic feed replaces the water tender. 

Electric lighting is the rule. 

Naturally, external corrosion of the hull and fouling, the 

banes of our existence, are unknown. The interior of the 

vessel is either red leaded, as with us, or is coated with a 

special black mineral oil, which has proved both cheap and 

effective. 
The steering engine is commonly placed under the wheel. 

It is, however, also found in the engine room—a better loca- 

tion, of course. I heard some complaint of the telemotor by 

' which this engine is controlled from the pilot-house, and I 

gathered the impression that captains, as a rule, prefer to 

have the steering engine directly under their feet. 

The handling of these long craft gave me a favorable im- 

pression of the skill of their captains. A tug was used at 

Ashtabula in getting clear of the dock and out into the open 

lake, but neither the captain nor I thought this assistance 

“necessary on that occasion, however valuable when the wind 

is blowing fresh. At Marquette we ran alongside the wharf 

as easily as possible and tied up at once. I could have wished 

more difficult conditions in order to observe better the cap- 

tain’s dexterity, although I have no doubt of his successfully 

meeting any requirements. 

Of navigation, properly speaking, there is no trace on the 

lakes, for land is in sight the greater part of the time, and 

_ determining the ship’s position by astronomical methods is 

quite unknown. The nearest approach is in ascertaining the 

_ compass error by the sun’s shadow, his true azimuth being 

taken from tables. On the other hand, coasting and piloting 

obtain. In the former operation I did not notice the strict 

keeping of the run, as is customary with us, and the plotting 

of the ship’s place on the chart, from time -to time, by means 

of cross bearings, bow and beam bearings and the like. 

Probably this precaution is thought unnecessary, so frequently 

do the captains pass over the same ground. That a risk is 

incurred by not following our deep-water practice I am dis- 

posed to believe. The time is always recorded in the log when 

certain well-known headlands, etc., are abeam, together with 

the reading of the engine revolution counter dial. The log 

book is most simply kept. It contains but the barest story 

of the run. There are no divisions into watches, and several 

days’ proceedings may appear on one page. The columns are 

marked as follows, viz.: Date, time, place to place, distance 

off, time from last place, upper compass, lower compass, on 

the left-hand page; wind weather, revolutions last six hours, 

revolutions, place to place, remarks, on the other. Tempera- 

ture and barometer heights are absent and the remarks 

column is mainly a blank. 

In piloting these captains are at their best. So far as my 

observation went they are masters of this art. Much has been 

done by the Lighthouse Board to make the passages over dif- 

ficult points absolutely safe; lighthouses, beacons and buoys 

abound. In narrow places the channel is marked by buoys 

on either hand, which are lighted at night. It is only a ques- 

tion of keeping between them. Indeed, once entered there 

seems to be no more difficulty in getting through than of 

walking down Fifth Avenue. Then, too, under the River and 

Harbor Acts the government has already spent some fifty 

millions of dollars in removing ob- 

stacles, building locks at the Soo and in cutting long straight 

channels miles long, sometimes through dry land, to replace 

the tortuous navigation previously encountered. Again, these 

artificial waterways are, not infrequently, two in number, that 

vessels may not meet in narrow waters—a double-tracked 

road, so to speak. In addition to the buoys, they are provided 

with range targets and lights, leading when in line directly 

down the axis of the channel and furnishing incidentally a 

rigidly exact method of finding the compass error on that 

particular heading. .A convenient blank book suitably ruled 

is in use by these captains for entering the observed head- 

ings by theestandard and steering compasses at no less than 

sixteen such localities on the Detroit and the St. Clavis Rivers 

and twenty-one on the St. Mary’s River between Lakes 

Huron and Superior. There can be no excuse for ignorance 

of the local deviation. Verbal communication between the 

pilothouse and engine room is usually by telephone. Signals 

to the latter are most frequently by the ordinary engine-room 

telegraph, now gradually replacing the small steam whistle 

once exclusively used. The latter is still retained for cases 

of breakdown in the telegraph. 

A stout trolley wire, carrying a boatswain’s chair, is 

stretched between the bridge and after deckhouse. Its value 

when the spar deck is swept by a heavy sea needs no explana- 

tion. This appliance is obligatory. Its need was made clear 

(in 1905) when a certain steamer, the Mataafa, of the Pitts- 

(ten million pounds) 

‘burgh Steamship Company’s fleet, having run ashore in a 

violent storm, all her crew stationed aft were lost through 

inability to reach the bow, for there is no passage-way be- 

tween the ends of the vessel below the upper deck. 

Speaking of weather, the late fall and early winter are apt 

to exact a heavy toll, especially on Lake Superior, with its 

rock-bound coast, lack of sea room and paucity of refuge 

harbors. In some seasons the wrecking of steamers and de- 

struction of life are almost appalling. I am confident that 

some of this is needless, that it might be avoided if captains 

realized the possibilities which reside in good ground tackle 

skilfully managed. While very deep, say two hundred fathoms 

in parts, Lake Superior has a clay bottom with a gradual 
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slope towards the shores. Remembering what anchors did for 

our blockading fleet, were I caught in a menacing Lake Su- 

perior gale, I would shackle both chains to one anchor, and 

lower the latter down to extreme scope—about 180 fathoms. 

It would first act as a drag to keep the bow towards the sea, 

then it would touch the bottom with increased efficiency, 

finally it would catch in this best of holding ground and 
eventually bring the ship up long before she struck the reefs. 

The captains with whom I discussed this matter thought well of 

the proposition (for the originality of which I disclaimed 

any credit) and said they would adopt it on the first oppor- 

tunity. One, Captain Murphy, of the Peter White, stated that 

he had tried it once, but a defective link parted and he was 

obliged to battle for safety with his engines alone. 

Locking through the “Soo” is an interesting operation and 

performed with great despatch. Two locks are in use on the 

American side and one on the Canadian. There are no 

charges. A third and still larger lock is building by our army 

engineers. The difference in level between Huron and Su- 

perior makes a lock imperatively necessary. Doubtless the 

fact that the lakes’ people are accustomed to this unavoidable 

process accounts for their general approbation of locks at 

Panama, a feature in our trans-isthmian canal as unnecessary 

as it is deplorable. 

The return to Lake Erie I made on board the J. E. Upson, 

Captain J. G. Wood, through the politeness of Captain Wm. 

Morton, manager of the Wilson Transit Company of Cleve- 

land. The steamer herself is among the larger of her kind, but 

not among the largest, having thirty hatches, while the maxi- 

mum is thirty-six. She is, therefore, 72 feet shorter than the 

J. Pierpont Morgan. I found her captain alert and competent, 

as well as a thoughtful host, and her accommodations almost 
luxurious. 

Speaking in general terms, I should say that the lake captains 

are quite as skillful in their more restricted employment as 

our battleship captains are in theirs, which embraces so much 

larger variety of incidents. Greater praise could not be given. 

From among the number of these fresh-water sailors excel- 

lent men can be drawn to help us out in time of war, for their 

intelligence is of a high order and they can quickly learn what 

is not, at present, of their experience. 

Some surprise I felt in the absence of turbine engines in 

these freighters. Doubtless these may arrive some day pro- 

vided the screws do not project so far from the midship line 

as to embarrass the operation of getting alongside the docks. 

Nor has oil burning been attempted in spite of the prox- 

imity of the heavy oil field of Lima and of the advantage of 

eliminating the fireman, just now well in hand, but liable at any 

moment to prove, as of old, the source of infinite trouble. 

The charts in use, while accurate, presented one feature 

which is not free from danger. The courses from place to 

place, as marked, appeared to me, in some instances, to shave 

the headlands or outlying reefs altogether too closely. In 

clear weather this is no drawback, but in fogs or thick weather 

a slight deviation from the correct magnetic heading might 

ruin a vessel ashore. It may be argued that a captain ought 

to disregard the chart course under such circumstances and 

give the next obstacle a wider berth than a mile and a half. 

Quite true; but a safer plan, according to my view, is to pre- 

scribe a course which will carry the vessel in good water at 

all times and yet leave a comfortable margin for error, for, 

being given on a government publication, it is naturally fol- 

lowed by the captain, who looks upon it as official. 

It is hoped that my random notes may be found readable, if 

not profitable, by my colleagues of the naval service. In these 

days of marvelous and rapid development one never knows 

when some little scrap of apparently unrelated information 

may “come in mighty handy.” 

“weights have been moved on board. 

STABILITY OF MERCHANT VESSELS. 

It sometimes happens that a vessel which is tender at the 

completion of her loading in the river is observed to become 

still more so when she reaches the open sea, although no 

It is a little difficult for 
the non-technical mind to grasp the statement that this rather 

mysterious happening is the result of the vessel having in sea 

water, say, 5 or 6 inches less draft than in fresh, owing to the 

greater density of the former. It is usual to consider that 

increase of freeboard will lead to increase of stability, and in 

general it does so, but only at considerable inclinations from 

the upright position. In the neighborhood of the upright, if the 

vessel is of the usual merchant type and approximately at load 

draft, and if there has been no accompanying fall in the center 

of gravity, the stability will be decreased. 

The change in a vessel’s condition, however, due to the pas- 

sage from fresh to salt water, cannot be great, and in most 

cases would probably be unnoticed. But during a voyage, and 

particularly towards its close, a vessel of small stability to 

begin with might evince unmistakable and even alarming 

symptoms of instability, although there might have been no 

change in the disposition of weights beyond that due to the 

consumption of the bunker coal, to which cause the new state 

of things must therefore be ascribed. 

The burning out of the bunkers might affect the stability 

adversely in two ways: 

Ist. By causing a rise in the position of the center of 

gravity. 

2d. By causing a fall in the position of the transverse 

metacenter. 

The first would happen if lower bunkers alone were con- 

sumed and no adequate trimming were done; and the second 

if the vessel were of normal merchant type, and, at the start of 

voyage, were at full load draft. Thus such a vessel, although 

with considerably more freeboard at the start, might not only 

be in worse case as regards stability, but might even be in 

iminent danger of actually capsizing. It is probable that many 

losses at sea, otherwise mysterious, might be ascribed to this 

cause. It seems to the writer that too much light cannot be 

shed on this subject, and, in particular, that shipmasters in 

command of vessels which have special features in regard to 

stability should have these carefully explained to them. 

Most commanding officers are aware of the danger there may 
be in consuming only lower coal, and make arrangements by 

which upper bunkers are trimmed into the lower as these be- 

come depleted; or if this cannot be done, use upper coal 

simultaneously with lower. Not many, however, are probably 

aware of the effect of reduction in the draft in the neighbor- 

hood of the load line, although in certain cases this alone might 

be sufficient to produce instability. 

It has occurred to the writer that if a simple formula could 

be evolved, based on the general dimensions of a vessel, giving 

approximately the minimum height of the transverse meta- 

center and the corresponding draft, it should prove useful. 

This has led him to make the following investigation : 

The general formula given in text books for the height of 

the transverse metacenter above the center of buoyancy is 

I 

BM = ——_. 

V 

I being the moment of inertia of the plane of flotation 

about its middle line as axis, and V the volume of displace- 

ment in cubic feet. 

Fer prismatic bodies the value of B M is quickly arrived at, 

but in the case of those of ship shape, the finding of both J 

and VY being somewhat laborious, this is not so. In the latter 

case the general expression for I is 

APRIL, IQI1 

q 

. 
j 



APRIL, IQII International Marine Engineering 149 

2 d’y B 
, = — y* dx ——— HO Cin. eee eee (3) 

3 dh* h* 

and for V pa : 5 sa ; oe) Facts i i aaae Since (3) is positive, the value of h, which makes F = 

J h 

zg being any half ordinate of the load water plane, in the first _ will, when substituted in (1), give a minimum value of z. 

instance, and of any plane in the second. Ship curves being From (2) we get 

irregular, integration is effected by means of Simpson’s or om 

Tchebycheff’s Rules, and results are obtained by which ac- ER re | eat pre Ce ed ait (4) 

curate diagrams of metacenters may be drawn. k 

Besides the foregoing, most text books give approximate nd from (1) by substitution, 
formule for determining the position of the metacenter, cae BC, 

for our present purpose, it is convenient to recapitulate. In ae make Fewer 

such expressions for the moment of inertia of the water plane Sars Bae \ — = 2B Vk Cz....(5) 

= 1S. EP S&S 

and for the volume of displacement 

Y Sl BS lak @ 

© | Block Coefficients 
at Load Drafts 

Cs k He 
the suffix m being added to h and 2 to indicate that they refer 

P24 

-20 

716 

P12 

Heights Above Base in Feet 

T Tid I T za Us T =a 

Cs) 34 388 42 46 50 54 
Breadth of Vessel in Feet pare 

my 5G Wo A ns 

FIG. 1. 

L, B and h being the length, breadth and draft of a vessel, 

and C; and C» coefficients depending on the immersed form. 

Using these approximations the expression for the height of 

‘metacenter above the center of buoyancy becomes 

IE SK IBPS< Ga B? 
BM = C; 

ILS 1BSK In S€ Cp h 

If we call the height of metacenter above the base line y, and 

that of the center of buoyancy above the same line d, 

y=BM +d. 

Now, d may be expressed in terms of the draft h, say 

d=kh, on 
k being constant for vessels of similar form. Thus we ney) 

write, substituting the value found for B M, 

B? 

— 

Now differentiate the expression for z twice with regard to h. 

We have 
B? 

| and 

aa 

to a minimum height of metacenter. Thus we have arrived 

at two simple formule giving the information desired. 

Let us apply the above to two typical cases, say, to a box- 

shaped vessel, which may be looked upon as the limit of the 

full-cargo vessel, and to a passenger steamer of fairly fine 

form. The case of most vessels will lie between these. Taking 

the box vessel, we have k = &% and Cs; 1/12, as may be 

readily verified, so that 

B 

ym = 2BVY%X 1/12 = ———— = 

V6~ 
In this special case it will be found, by substituting in (4), 

that 

.408 B, 

lpn = .408 Bis 

that is, the metacenter is in the line of flotation. The explana- 

tion of this is found in the fact, as shown by (5), that when 

the height of the metacenter above the base is a minimum, it is 

just double that of the corresponding center of buoyancy, and 

that in a box-shaped vessel the center of buoyancy is at half 

draft. 

In applying the formule to our second example, care must 

be taken in fixing the values of the coefficients. which, of 

course, must correspond to the draft at which the height of 

metacenter is a minimum. In the present case the block co- 
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efficient at load draft is .633, and the coefficient required for 

the formule are as follows: 

Cry = .048 

eS 570 

.048 

(Gy = = 0844 

570 

— 568 

Substituting in equation (4) and (5) we get 

.0844 
hm = B 

ym = 2 B V .0844 X .568 = .44 B. 
Since im and ym are linear functions of B, they may be readily 

plotted, and this has suggested the making of the diagram 

indicated by Fig. 1. In this diagram values of im and ym, cor- 

responding to vessels of varying degrees of fineness and of any 

breadth within the limits of the figure, may be read off. 

== Geto) 183, 

568 

and 

CURVES OF TRANSVERSE 

METACENTERS 

co) oO 

rare lor) 

Heights Above Base in Feet 

me cs) 

! 

fe * 1 Sq ar T 
0 4 8 12 16 20 24. 28 

Mean Drafts in Feet k 

FIG. 2. 

In the construction of Fig. 1 results of actual cases have 

been employed, and for vessels of exactly similar type the lines 

on the diagram are accurate. For vessels-of similar type, but 

other degrees of fineness, a close approximation to the values 

of im and ym may be found by interpolation. 

Fig. 2 depicts the metacenter diagrams of the vessels em- 

ployed in constructing Fig. 1, the particulars of these vessels 

being as follows: 
Block Coe ffi- 

Load cient 
Length, Breadth, Draft, at Load 

No. DESCRIPTION. Ft. Ft. Ins. Ft. Ins. Draft. 
Boxsvesselleysemete ceiver Uti): Oe WB Gode 1.00 
2. Very full cargo steamer.... 330 48 0 2250 -796 
8. Ordinary cargo steamer.... 469 56 0 hl. & .783 
4. Finer cargo steamer....... 500 57 3 28 9 758 
5. Passenger steamer ........ 230 81 4 14 0 633 

The general line for box-shaped vessels is shown in Fig. 1, 

but only for comparison. The difference between a box-shape 
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and even the fullest vessel of normal type is so great as to 

make it unsafe to use its curve as a guide in predicting values 

for ship forms. 

The diagram (Fig. 1) is an interesting exercise in the 

geometry of the metacenter, but it has also a practical 

value. In designing, for instance, it should prove useful 

in arranging the permanent bunkers. By means of it, 

the center of gravity having been approximated to, and as- 

suming the draft with coal out to approach hm, the minimum 

value of metacentric height, or G M, might be obtained. If 

this should be too small or negative, it might be advisable to 

rearrange the bunkers. It may be pointed out, of course, that 

with coal out, water ballast could be run in; but it is inad- 

visable to do this with the ship in motion at sea; and if it. 
could be obviated by another arrangement of bunkers, the 

design of the vessel would thereby be improved. 

Fig. 1 should also be useful to shipmasters who know some- 

thing of stability, and, in particular, how to make a heeling 

experiment. After loading and bunkering, the position of the 

center of gravity might first be found experimentally. Then 

the extent to which it would be modified with the coal out 

could be readily estimated, bunkers being as a rule of simple 

shape. If the position of the center of gravity thus found, 

taken in association with the minimum height of M obtained 

from the diagram, showed the vessel to be dangerously tender, 

it would be advisable to rearrange some of the cargo, unless 

it were possible to so plan the burning of the coal—e. g, by 

using upper bunkers first—as to prevent a dangerous rise in 

the position of G while the vessel was actually at sea. In 

port, of course, water ballast could be run in to take up the 

draft and bring down the center of gravity. 

It is perhaps scarcely necessary to point out that such a dia- 

gram as Fig. 1 is only of importance in the case of vessels . 

whose metacenter curves have generally the characteristics of — 

those in Fig. 2. In some cases the locus of metacenters is a 

horizontal line, or nearly so; in others—in vessels having ima 

mersed sections of peg-top form, for instance—it is actually. 

concave to the base. For such special vessels a diagram like — 

Fig. 1.obviously could not be constructed. Most modern mer- 
chant steamers, however, have metacenter curves like the kind — 

we have been dealing with, and it is to them the foregoing 

remarks are intended to apply. % 
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FLOATING DRY DOCKS IN THE UNITED STATES. | 
RELATIVE VALUE OF WOOD AND STEEL . 

FOR THEIR CONSTRUCTION. 
BY WILLIAM T. DONNELLY.* 
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While the floating dry dock is not by any means new in the 

United States, and while it is generally admitted to be an 

American invention, the application of technical knowledge 

or the skill of the engineer has so recently been called upon 

for its design and construction, that the writer feels almost 

bound to offer some historic references. 

The oldest available record is a copy of a patent to J. Adam- 

‘son for floating dry docks, December 13, 1816. For a deserip- 

tion of this and of subsequent ‘types of wooden floating dry 

docks, which have been developed in the United States, the 

author refers to a paper read before the Brooklyn Engineers’ 

Club under date of January 25, 1905; and for an excellent 

detailed description of large floating dry docks built for the 

United States Government prior to 1850, parties interested 

are referred to “Naval Dry Docks of the United States,” by 

Charles B. Stuart, chief engineer of the United States navy. 

This is one of the most valuable works in existence, not only 

as regards floating dry docks but basin docks as well, giving” 

such an excellent description of the construction and diffi 

* Read at the eighteenth meeting of the Society of Naval Architects — 
and Marine Engineers. 
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culties overcome in the building of the first basin dry dock at 

the Brooklyn Navy Yard as would be appreciated by those 

who have had the later construction under their care. 

For the most modern’ description and record, bringing the 

history of floating dry docks in this country up to the date of 

the completion of the steel floating dry dock Dewey, refer- 

ence can be had to the book entitled “Floating Dry Docks,” 

edited by Sven Anderson, M. E., superintendent Floating Dry 

Doélk Department, Maryland Steel Company. This work is 

a careful compilation of recent papers delivered before the 

various engineering societies in this country. 

Special reference should be made to very important papers 

by Civil Engineer A. C. Cunningham, U. S. N., and Civil 

Engineer Leonard M. Cox, U. S. N., the latter paper dealing 

with naval dry docks and being a most complete presenta- 

tion of mathematical and structural problems. This paper 

will also be found in the Transactions of the American Soci- 

ety of Civil Engineers for 1907. 

In 1906 the author was retained by a large dry-docking and 

ship-repair company to prepare plans for a floating dry dock. 

The general requirements were that the dock should ultimately 

have a lifting capacity of 20,000 tons and that approximately 

12,000 tons lifting power was to be built at the beginning and 

added to later on. 

While the author’s experience had previously dealt with 

wood as a structural material for floating dry docks, he was 

also familiar with steel for such structures, and owing to the 

fact that all docks of approximately this size had been built 

of steel attention was directed to that material, and a careful 

study made resulted in the selection and design of the Rennie 

type of dock, with steel pontoons and wings, the pontoons 

being 14 feet deep, 28 feet long and 127 feet wide. The steel 

wings were to be 4o feet high to give ample longitudinal rigid- 

ity. The details of this dock were very carefully worked out 

so that accurate weights were arrived at. They were 6,600 

tons for the pontoons and 2,700 tons for the wings, or a total 

of 10,300 tons for the structure, which, on a basis of 20,000 

tons lifting power, gives as a factor of structural weight re- 

lative to lifting power, of 5 : 10, which agrees fairly well with 

other large docks previously designed and built. 

The fact that a working stress of 12,000 pounds per square 

inch was used throughout, and that the wings of the Rennie 

type of dock were made of exceptional depth to insure longi- 

tudinal rigidity, will account for a somewhat higher weight 

factor. 

While this dock was not built, bids which were received 

indicated that the cost of the dock completed would be ap- 

proximately $57 (£11.7) per ton of lifting power. For a more 

complete description of this dock and the novel method of 

pumping by compressed air which it was intended to use, 

those interested are referred to a paper entitled “A New 

- Method of Pumping Floating Dry Docks,” read before the 

Brooklyn Engineers’ Club on May 9, 1907. The reason for 

introducing the matter here is to effect a comparison between 

this structure and similar docks with wooden pontoons. 

In a pontoon dock of 7,000 tons lifting capacity, with steel 

wings and wooden pontoons, the pontoons are 100 feet long, 

It feet deep and 32 feet wide. Each pontoon has eleven frames 

or trusses on 3-foot centers. Top and bottom planking is 

4 inches, the side planking 5 inches and the end planking 6 

inches; 6-inch by 8-inch deck timbers are worked across the 

to-inch by 10-inch truss members on top and bottom in such 

a way that it is possible to get in the 1%-inch double tie-rods 

without boring, and so arranged that they can be replaced at 

"any time. 

The material is merchantable grade of yellow pine lumber 

throughout and the fastenings are all galvanized. There were 

required for each of these pontoons 135,000 board feet of 

lumber. 

i 

The steel wings of this dock are 368 feet long by 30 feet 

high, 12 feet wide at the bottom, and 8 feet wide at the top. 

The plating varies in thickness from one-quarter inch to one- 

half inch. The securing of the wings to the pontoons is ac- 

complished by means of a cast steel shoe secured to the deck 

of the pontoon and connected by a link and taper wedge and 

similar shoe riveted to the side of the wing. On the out- 

side of the dock, attachment to the pontoon is by a cast steel 

strap through-bolted to the side of the pontoon. This device 

is of exceedingly simple construction and has proved most 

effective. 

A pontoon has been detached by knocking out the wedges 

in less than ten minutes. The remainder of the dock is then 

pumped up, when the detached pontoons can be floated out 

and dry-docked on the remaining pontoons. The total weight 

of steel work in the wings is I,r0oo tons. Attention is called 

to the fact that all of this steel is normally above the water- 

‘line, where it is accessible at all times for examination and 

repair. 

Contact between the wings and pontoons is made by a 

raised packing piece, 12 inches wide, surrounding the open top 

of the pontoons under the wings, it being understood that 

there is a hole in the bottom of the wing to allow free pas- 

sage of water from the pontoon to the wing when the pon- 

toon is full) The joint between the pontoon and wing is 

made with three-ply canvas packing, saturated with red lead, 

and the wing, at the point of contact, is reinforced with 3¢- 

inch by 12-inch steel plate to insure against possible corrosion, 

this being the only part of the wing, inside or out, which is 

not accessible when the dock is in commission. 

The method of pumping is by a centrifugal pump in each 

end of each pontoon, all the pumps on one side being operated 

by a single electric motor through horizontal line shaft and 

vertical shaft to the pump.. The delivery and entrance of wa- 

ter to the pontoon is through the pump, which has been found 

to be a very effective method of control. A more complete 

description of the construction and operation of this dock can 

be found in INTERNATIONAL MARINE ENGINEERING under date 

of August, 19c9: While this dock is shown and referred to 

here as a 7,000-ton dock, with eleven pontoons and a length 

of 368 feet, it was actually built with ten pontoons and a 

length of 335 feet in the wings, this being the greatest length 

which would leave room for handling vessels in and out in its 

present location on the company’s property. The additional 

pontoon is to be added and the wings extended when the 

plant is enlarged. 

While wooden wings are not practical for the largest size 

of docks, they are applicable to docks up to 10,000 tons, and 

where used there is a bulkhead in the wings corresponding to 

each pontoon and that the construction of the wings may be 

interrupted at any point. In order to extend the dock, it is 

only necessary to build one or more pontoons, float them in 

position and extend the wings over them, which can be done 

without interrupting the use of the dock. 
The machinéry and pumping of this dock is similar to the 

one previously described. 

COMPARISON OF WOOD AND STEEL FOR FLOATING DRY DOCKS AND 

METHODS FOR THEIR CARE AND PRESERVATION. 

As previously stated, the building of timber floating dry 

docks in the United States is very old, and there are now in 

use i the Port of New York sixty-four floating dry docks, 

all of wood, ranging in tonnage from 400 to 12,000 tons, and 

in the United States there are ninety-one floating dry docks, 

three of steel and one with steel wings, ranging from 200 

tons to 18,000 tons, having a total tonnage of 228,800 tons and 

an average tonnage of 2,500 tons. 

The only steel commercial floating dry dock is at the works 

of the Great Lakes Shipbuilding Co., Detroit, Mich. The only 
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other steel floating dry docks in use in the United States are 
the Algiers dock opposite New Orleans, La., and the steel 
dock taken by the United States Government from Havana 
during the Spanish War, now in Pensacola, Fla. The Detroit 
dock and the Algiers dock are in fresh water, which makes 
their preservation much easier. 

The Tietjen & Lang Dry Dock Company, of Hoboken, has 
nine floating dry docks, all of timber construction, varying in 
lifting capacity from 800 tons to 10,000 tons. Their first dock 
was built in 1884, and is still in satisfactory operating condi- 
tion. No deterioration whatever has taken place in the tim- 
ber work below water, but extensive repairs from time to 
time have been made in the upper woodwork, which, of course, 
will deteriorate equal to, or somewhat more rapidly than, ordi- 
nary woodwork of buildings. 

The John N. Robins Company, Erie Basin, Brooklyn, N. Y., 
has two large floating dry docks other than the pontoon dock, 
with steel wings previously referred to. One of these docks, 
known as the balance dock, was built by William H. Webb 
and finished in October, 1854, and has been in continuous use 
ever since. The writer has recently had the opportunity of 
thoroughly examining and overhauling this dock and chang- 
ing over the pumping plant from steam to electric operation. 
A most thorough examination of the interior and weight-sup- 
porting timbers showed practically no deterioration, not a 
particle of decayed wood being found below the deck. Cer- 
tain corrections were made, due to faults in the original de- 
sign, to obtain a more positive control of the dock in opera- 
tion, and since the overhauling the dock has lifted fully as 
heavy ships at at any time in its history. Much of the upper 
woodwork of this dock has been replaced, and much more will 
have to be replaced from time to time. 

Attention should be called to the fact that, owing to the 
size of this structure, 330 feet long by t00 feet wide, it has 
never been possible to entirely remove it from the water. 

The other large floating dry dock of the John N. Robins 
Company is of the Dodge-Burgess type of sectional dock, 
having ten sections with pontoons too feet by 30 feet. The 
general construction of this dock can be seen by referring 
to the work by Stuart, entitled “Naval Dry Docks in the 
United States,” previously referred to, where there will be 
found excellent descriptions with illustrations of similar docks 
built for the United States Government at Philadelphia and 
Portsmouth, N. H. 

In protecting the wooden pontoons of floating dry docks 
and, in fact, all under-water parts of floating dry docks, it 
has been the universal custom to first thoroughly grave them 
with brown tar poisoned with arsenic, then apply two layers 
of best sheathing felt, thoroughly graving each layer in a 
similar way, and-then over this to sheath the dock with r-inch 
creosoted hemlock boards well secured with galvanized nails. 
This has been found entirely satisfactory to protect these 
docks from teredo and worms, and the custome in Eastern 
waters has been to leave them in the water for seven years 
before taking them out to replace any sheathing which may 
have become detached. 
The largest? floating dry dock on the Pacific Coast for many 

years was the Quartermaster’s Dock in Puget Sound. This 
dock was built of timber in 1892, and while it has been ex- 
posed in what is considered to be very bad water for teredo 
since its construction, it was in excellent condition when 
examined by the writer last winter, although on account of its 
dimensions it has never been removed from the water. 
At the time of the construction of the pontoon dock, with 

steel wings, a very thorough investigation was made as to the 
preservation of the steel wings by painting. This resulted in 
the use of a graphite paint of well-known manufacture. The 
cleaning and painting was done in the most thorough manner 
by day’s labor under skilled direction, and when it was com- 
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pleted everyone expected the most satisfactory results. The 

outcome, however, was very disappointing. After two and a 

half years, the interior of the wings is now being coated with 

bitumastic composition and the outside will be painted with 

red lead and oil. None of the pontoons in the meantime have 

been removed from the water nor have they required atten- 

tion in any manner. 

“All the writer’s experience with floating dry docks and their 

construction and repair leads to the firm conclusion that for 

underwater work, such as pontoons for the Rennie type of 

dock, wood is a much superior material of construction to 

steel, that the original cost is much less, the cost of main- 

tenance less, and the life of the structure greater than 

steel. For the wings and upper work, experience is equally 

conclusive for the use of steel. While it apparent that the 

cost of maintenance will be considerable, the structure will 

last much longer, and, with a sectional pontoon dock, where 

the wings are accessible at any time and any portion of the 

wings may be entirely replaced if necessary, it would seem 

that the structure as a whole will last indefinitely. 

So far as the writer is able to judge by a somewhat limited 

experience, the only reliable protection for interior steel work 

of floating dry docks in salt water is the bitumastic compound 

above referred to, but the first cost of this protection is very 

great, being in the neighborhood of $6 (£1.2) per ton of steel 

for interior protection only. Any discussion which would 

bring to bear additional information upon this particular sub- 

ject would be very much appreciated, and it is to be hoped 

that the experience of the United States Government with 

the floating dry dock Dewey at Manila will be of help. 

A comparison of the materials used for wooden and steel 

pontoons shows that the weight of the steel per hundred tons 

of lifting power is 33 tons and the weight of wood per hun- 

dred tons of lifting power is 36 tons. It is evident that the dif- 

ference in weight must be supplied by increased dimensions of 

the wooden pontoons. Other than in this particular, wood ap- 

pears to have the advantage in every way. 

While reference has been made to a pontoon dock of 7,000 

tons lifting capacity, there does not seem to be any engineering 

limit to the size to which the Rennie type of dock can be built 

with wooden pontoons. ‘A carefully worked-out pontoon for 

a 20,000-ton dock shows dimensions of 130 feet by 44 feet by 

15 feet, and it will be readily understood that*this structure is 

well within the practical limits for timber work. 

Regarding the cost of the different types of floating dry 

docks, it is, of course, not possible to make any definite state- 

ments, as they are much influenced by the varying cost of 

material and the location where the dock is to be constructed. 

For the relative cost of the different types of docks on the 

eastern coast of the United States the following figures may 

be taken as being approximately correct: 

COST PER TON OF LIFTING POWER. 
Per Ton. 

Balance sectional timber dock with centrifugal pumps...... $32 ( £6.6) 
All-wood pontoon dock with continuous wings............. 8) (CEB) 
Pontoon dock, steel wings and wooden pontoons........... 42 ( £8.6) 
ANlEsteelapontoonmaoCkse ere eee eee eee eee errr 57 ( £11.7) 
Government steel dock, Dewey type...................... 62 ( £12.7) 

The comparative cost for the western coast of the United 

States will be quite different on account of the increased cost 

of steel and the much lower cost of timber. 

A Japanese Design of Surface Condenser. 

At the last meeting of the Japanese Institution of Naval 

Architects, Captain-Constructor Y. Wadagaki gave a descrip- 

tion of a surface condenser possessing some novel features, 

designed by himself, for an installation of two sets of 1,500 

kilowatt generating units fitted at the Saseby Imperial Dock- 

yard. The general design of the condenser is shown in Fig. 1. 

The exhaust inlet is at A, and the current of steam is directed 
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tangentially to the inner surface of the condenser shell, which 

is Of a spiral cross section. This has the effect of separat- 

ing by centrifugal action any water in the exhaust steam as 

it enters the condenser. Near the center of the tubes, and 

parallel to the axis of the condenser, is a large split pipe B 

between the tube plates, containing a group of cooling tubes. 

An annular space is thus formed between the split tube and 

the condenser shell, of volute form, fitted with ordinary con- 

denser tubes, and open at its narrow end; hence any steam 

at the end of one turn round the nest of the condensing 

tubes is caught up by the entering current of exhaust steam 

and again carried round. By suitable adjustment of parti- 

tion plates, the flow of water through the tubes is made to 

follow the course that theory and practice assign to be the 

best. Through the bottom of the condenser, near the exhaust- 

steam inlet, a short length of pipe protrudes; this allows a 

certain quantity of water to accumulate and expose its sur- 

face to the incoming exhaust steam, the surplus water being 

drained off through the pipe by a water-pump suction. The 

air-pump suction is connected with the large split pipe, into 

which the air flowing round is finally entrained. Captain 

Wadagaki claims that by his design all the energy due to 

velocity of the exhaust steam is profitably employed in main- 

taining brisk circulation of steam among the condensing 
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tubes, and that this is effected without baffling plates or other 

obstructions, except such obstruction as the condensing tubes 

themselves must always furnish. Further, there is no short- 

circuit, dead-corner, or stagnant recess to detract from the 

efficiency of the cooling surface. Any water in the exhaust 

steam at the inlet is at once withdrawn, while water resulting 

from condensation of the steam within the condenser is sep- 

arated from the surface of the tubes and promptly removed 

to the outside of the tube nest by virtue of its centrifugal 

force. This water ultimately flows to the bottom of the con- 

denser along the inner surface of the shell, and comes again 

into direct contact with the entering exhaust, its final tem- 

perature being thus practically equal to it, whatever the quan- 

tity of circulating water supplied. The condenser, to a certain 

extent, therefore, becomes a feed-water heater. The work 

of the air-pump is further facilitated by the cooling of the air 

in the split pipe, where, by design of the water passages, the 

circulating water is the coldest. 

In the arrangement above described there are two separate 

pumps—one for the air, the other to draw off the water of 

condensation. If a single pump is preferred, the design may 

be modified, as shown in Fig. 2, where the exhaust steam 

enters at the top, while a common suction is provided at the 

bottom for the water gathered there, and for the air collected 

in the split pipe, the necessary separation being provided by 

the U-bend shown in the diagram. Approximate figures are 

given by Captain Wadagaki in his paper of tests made at 

Sasebo, to show the high efficiency obtained with this con- 

denser there installed —Vulcan. 

MARINE DIESEL MOTORS. 

A paper on the above subject was read at the annual meet- 

ing of the German Naval Architects by Direktor Saiuberlich, 

of Osterholz-Scharmbeck, near Bremen. According to The 

Engineer, Direktor Saiuberlich said that since the times of the 

old low-pressure engine the shipping world had never stood 

on the threshold of such far-reaching developments as at the 

present time. In place of the steam engine, a further improve- 

ment of which appeared hardly possible, the Diesel motor was 

now being installed as a marine engine. For fluid fuel the 

Diesel motor was the most perfect internal combustion engine 

of the present day. In recent experiments the utilization of 

the fuel had reached 33 to 35 percent, as compared with 23 

percent in the gas engine and 13 percent in the best steam- 

engine plant with superheater. This was a result of the direct 

use of the fuel in the cylinder without previous transforma- 

tion, and of its consequent complete combustion. The con- 

struction of the Diesel motor was said to require material 

and workmanship of a very high class. These, however, were 

now-a-days obtainable, and the difficulties on this head for- 

merly experienced were overcome. Like the larger type of 

gas engine the larger Diesel motor had very much the general 

appearance of the marine steam engine, on which it was more 

or less modeled. Now that several shipyards had shown that 

they could build the motors with the machinery already at their 

disposal, the prejudice against these engines would soon be 

overcome. Hitherto the motors had generally been of the 

single-acting description working on the four-cycle system. 

More recently the two-cycle engine had come to the front. 

The endeavors to apply the new system to the propulsion of 

large vessels had led to the application of double-acting motors 

of the two-cycle as well as of the four-cycle type. Such installa- 

tions were now actually being made and would shortly be at 

work. The problem before the designer was to adapt the 

Diesel motor, that had worked satisfactorily on land, to the 

conditions on board a vessel, different in many respects and 

more difficult to meet, as these were. _ Moreover, the auxiliary 

machinery depended on the steam from the boilers, and a 
substitute for this had to be found. The advantages of the 

Diesel motor for the driving of vessels were the following: 

A gain in available space due to the removal of the boiler in- 

stallation accompanying a reduction of that required for the 

new fuel;.an increase in carrying capacity on account of the 

reduction in the weights of motive machinery and fuel; a pos- 

sibility of using spaces formerly only partially available for 

the storing of the fuel; gains in time and wages due to easier 

and more rapid bunkering, coupled with the elimination of 

coal trimming; greater readiness for starting work; easier 

work for the engineers; abolition of stoking; greater cheap- 

ness of fuel; comparative coolness of he engine room; and, 

ereater radius of action for the vessel. Disadvantages were: 

The difficulty of obtaining fuel in many ports and the absence 

of steam for the deck machinery and for heating purposes. 

Herr Saiuberlich gave particulars of the first two Diesel mo- 

tor vessels—the Frerichs, built for purposes of the shipyard, 

and the fishing vessel Ewersand, the engines for which, as 

well as the hulls, had been designed and built by Messrs. J. 

Frerichs & Company, of Osterholz-Scharmbeck and Eins- 

warden. The Frerichs was a single-screw vessel, built to the 

rules of the Germanischer Lloyd for the small coasting trade. 

She had been at work since the spring of this year in the tow- 

ing service and in keeping up communication between the 

banks of the river. She had a reversible four-cylinder Diesel 

motor of 200 horsepower maximum, making 360 revolutions 

per minute. The motive medium here used was gas-oil, one 

ton of which was stored in two tanks under the cabin. ‘This 

amount, which might easily have been doubled, gave the ves- 

sel a radius of action of 240 nautical miles at a speed of 9.5 
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knots. The vessel had a funnel for carrying off the gases. 

There was abundance of room owing to the small space re- 

quired for the motive machinery. Reversing was effected by 

compressed air. A single movement of a lever in the desired 

direction of motion of the vessel moved the shaft so as to 

throw the machinery into gear in the manner required. This 

manipulation was very reliable and could be rapidly  per- 

formed, if necessary, within a fraction of a second. A special 

arrangement of the compressor ensured the starting of the 

motor even if it stopped at a dead point. Cooling water and 

bilge pumps, which were driven from the crank shaft of the 

motor, were fixed on the common bed plate. The hot exhaust 

gases from the cylinder were cooled with water in a double- 

walled elbow pipe. After being collected into a single pipe 

they were led into a large condenser, which deadened the 

noise, and then passed on to the funnel. The bilge pump was 

used for cooling the exhaust. The compressed air required for 

some of the maneuvers was produced by the motor itself in 

a two-stage compressor which formed the fifth cylinder of 

the installation. It was stored in six large compression ves- 

sels in the engine room at the side of the vessel. The air in 

these was used for starting. In the design of the motor the 

requirement had been made that there should be as few cyl- 

inders and other working parts and as little complications as 

possible. The adoption of the compressor had enabled the six 

cylinders otherwise required to be reduced to four, the com- 

pressor cylinder being used on occasion for starting the motor 

when the four-cylinder arrangement did not suffice to avoid 

the dead-point position. Care had to be taken to keep down 

expense, which in the construction of the Diesel motor was 

still a very important consideration. The bed plate was of 

cast iron and in one piece. The cylinder cover was the most 

important of the larger castings in the motor, because all the 

mountings required were attached to it, and great care had to 

be taken to avoid unnecessary strains in it. The ordinary cast 

iron used for steam-engine work had been found to be the best 

material for the cylinder covers. The reversing gear was, in 

many respects, different from arrangements of the kind hith- 

erto adopted. A _ horizontal shaft provided with two sets 

of cams and movable in its axial direction was fitted along the 

tops of the cylinders. The cams acted on valve levers and 

were thrown in or out of gear by the shifting of the shaft. 

The mechanical parts of the gearing were dealt with by the 

author in detail and illustrated. by lettered sketches, from 

which it appeared that the cams effected the admission of fuel 

in either end position of the shaft, while there was a neutral 

position half-way between these. The actuating lever, ar- 

ranged in the form of a hand wheel, admitted compressed 

air to the one or other side of the piston of a cylinder. The 

piston acted on a system of swinging levers, which moved the 

shaft above mentioned. A glycerine brake at the lower end 

of the compressed air cylinder provided against sudden jerks 

or uneasy motion in reversing. Arrangements were made by 

the admission of smaller amounts of fuel for driving the 

motor at “half-power” and “slowly,” respectively. The air 

compressor, which, as already mentioned, took the form of a 

fifth cylinder with a crank on the main shaft arranged at an 

angle of 90 degrees with those of the motor, so as to have 

turning power when the latter were at the dead-point posi- 

tion, could, in the latter case, be used for starting by the admis- 

sion of compressed air into it from the storage tanks. Each 

working cylinder was provided with a pump which supplied 

it with the exact quantity of fuel required. For driving these 

only two eccentrics were necessary, since each of them actu- 

ated a double piston, and the pumps were combined in such 

a way that the regulation of one-half of them was effected 

from the other half. The body of the pump was of wrought 

iron in each case. The regulation was effected by means of 

a simple governor; or it could be done by hand, in which latter 
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case the governor was merely a safeguard against racing of 

the engine. In connection with diagrams which were shown 

the lecturer pointed out that in the case of quickly-running 

motors the combustion could not be so complete as in that of 

slowly-running ones, and that the combustion and expansion 

periods ran into one another. ‘The Frerichs had been at work 

for a considerable time with good results, and after careful 

investigations made with her the insurance companies had 

agreed to a premium at the ordinary rate. The full speed of 

10 knots could be reduced to 3.8 knots, the revolutions per 

minute thereby falling from 360 to 150.. The reduction could 

be effected either by cutting out some of the cylinders er by 

supplying smaller quantities of fuel to all of them. Experi- 

ments with the reversing gear showed that the lever could be 

put over in less than a second. The time required for revers- 

ing the motor when running at full speed was 8 seconds; while 

the vessel herself began to go astern after about 27 seconds. 

The diameter of the turning circle of the vessel was about 

one and a-half times her length. 

The lecturer then directed attention to the Diesel motor 

fishing boat Ewersand, and said that the introduction of the 

crude oil motor into the fishing industry was an event of first- 

rate importance. He looked forward to the time when the 

German fish market would be entirely supplied by means of 

cheaply worked German motor fishing boats, instead of, as at 

present, having to draw its supplies largely from abroad. To- 

wards the end of October this vessel had returned from a 

trial fishing cruise of five weeks, during which time she had not 

used more than three tons of crude oil, in place of the 20 tons 

of coal which a steam vessel of the same size would have 

required. It was anticipated that this amount could be still 

further reduced. The fishing winches, which might easily 

have been driven from the motor, were, as a matter of pre- 

caution for the first cruise, served by a small donkey boiler. 

The fuel was stored in a fixed tank in the engine-room, and 

the small space occupied by it would have been useless for 

other purposes. The stowing of part of the fuel in the 

herring-barrels now became unnecessary, The use of crude oil 

at sea was found to be in every respect reliable, and it was 

considered as certain that the motor would take the place of _ 

the steam engine in fishing vessels. The design was for the 

most part similar to that in the Frerichs. The high-speed 

two-cylinder motor developed 80 to 90 effective horsepower 

with 330 revolutions. Reversing was effected by means of a 

friction coupling and gear. This enabled the motor to be of 

extremely simple design, and to have relatively few cylinders, 

which, for the hard usage it would get in a fishing-boat, was 

of great importance. 

Herr Saiuberlich gave some further particulars that were 

not contained in the printed pamphlet distributed. In the 

“course of a comparison of designs for a vessel for shipyard — 

work with a Diesel motor and with a steam engine, it appeared 

that, with a given output of 100 horsepower, 1114 feet of 

length of hull and one stoker could be saved by the adoption 

of the new motor. A herring boat of 164 tons, with a steam 

engine, was found to be capable of doing only the same work 

as a vessel of the same kind of 140 tons with a Diesel motor. 

In a trawler, the substitution of a Diesel motor for a steam 

engine increased the length of the available hold by 13 feet. 

In a vessel of 5,400 tons for the Black Sea trade, 15,000 cubic 

feet were added to the hold space by the adoption of a Diesel 

motor. Assuming the vessel to make four voyages a year, 

this was equivalent to a profit of $4,380 (£900); the saving in 

fuel due to the Diesel motor for these voyages was $2,677 

(£550), and about $1,168 (£240) in wages. In view of these 

facts, the author was of opinion that the applicability of the 

Diesel motor to ships was very great. 

In reference to the paper, Professor Flamm Seed that 

the opinion of Herr Saiuberlich that the Diesel motor had a 
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the steam engine. 

great future before is as a marine engine was shared by very 
many, but in answer to inquiries addressed to motor-making 

firms he had not yet succeeded in obtaining offers that showed 

to such advantage as the statements they had just heard. In 

the ease of a fisliing vessel it appeared that, as regards weight, 

the great advantage claimed was not obtainable. A motor of 

100 horsepower had been offered for $12,897 (£2650). Only 

one firm was willing to take back the motor in case it should 

not have fulfilled the requirements after a year’s trial. The 

prices asked for the motor, then, were considerably higher 

ilian those ruling for steam engines. The working expenses 

were less, it was true, but not to such a degree that it could 

be predicted therefrom that the Diesel motor would drive out 

He believed that the adherents of the motor 

would further their cause more if they gave figures that applied 

to results over a considerable length of time, instead of ex- 

perimental data; unpleasant disappointments would then be 

avoided. 

A FLYING MOTOR BOAT. 

BY FRANK C, PERKINS. 

It is maintained that the flying motor boat or combination 

aeroplane and high-speed water craft shown in the accompany- 

ing illustration will revolutionize to a marked degree trans- 

portation over the water both for pleasure and business. 
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other angles are 90 degrees. In front of the hull is set an 

eight-cylinder aeroplane motor, which operates the propelling 

power. This outfit has no water propeller, but is propelled by 

a large two-bladed air propeller measuring more than 6 feet 

from tip to tip. This wheel is turned at a terrific speed by 

the eight-cylinder motor installed. 

In the photograph it will be seen that above the hull is 

arranged the single plane, measuring 26 feet and 6% feet 

wide. The frame is covered with oil-soaked khaki. The 

shape is convex. Extending behind the hull is the tail, for 

all the world like the handles of a baby buggy, except that the 

arms are steel and the wooden cross-piece is a foot wide. On 

this flat board 5 feet 7 inches long, a foot wide and % inch 

thick about 10 feet behind the hull, the craft rests upon when 

under way, that is, when the boat attains sufficient speed for- 

ward, the plane lifts the hull out of the water entirely, leaving 

it resting only on its tail feathers touching the surface. 

It is said that, as the speed of the boat increases, the ‘‘Flying 

Fish” rises from the water entirely and leaps over the top of 

the water in bounds, with the tail feathers on the rear touch- 

“ing the water at intervals and steadying the flight. 

It is maintained that the boat is not expected to fly at any 

great distance or at any great height. The rush of air catches 

the plane and lifts it up 8 or Io feet at times. The tail piece, 

however, is always in the water, controlling her equilibrium 

perfectly. Extending from the stern of the hull is the rudder. 

The rudder is a regular aeroplane rudder, but smaller, four- 

FLYING MOTOR BOAT “FLYING FISH.” 

It is stated that this craft has been thoroughly tried out, and 

has shown remarkable speed and stability, is called “The 

Flying Fish.” 

It is interesting to note that A. A. Schantz, president of the 

Detroit and Cleveland Aerial Navigation Company, has 

arranged for six of these equipments to be used in daily 

service between Detroit, Cleveland and Buffalo. 

This combination air and water craft is built along the 

lines of a giant bird. The construction is a combination of 

the monoplane and hydroplane, designed to skim along the 

surface of the water, literally on its tail feathers, at a speed 

of from 65 to 70 miles per hour. 

The first working model was taken out on the Detroit River, 

and skimmed over the ice, scarcely touching it, at an approxi- 

mate speed of 60 miles per hour. This outfit was equipped 

with a less powerful engine than the present craft is equipped 

with, and it is expected that this new model will be of great 

interest throughout the world. 

It may be stated that the hull of “The Flying Fish” is a 

water-tight, aluminum tank 5 feet 7 inches wide, 7 feet 2 

inches long and 2 feet deep. The bow end is curved, but all 

vaned, blades being covered with canvas. The cockpit is in 
the stern of the hull, into which the feet of the skipper extend 
as he sits in the small caned back chain balanced on the stern 

rail. The levers for controlling the rudder and plane are all 

under one man’s control, and complete the craft weighs 750 
pounds. 

It is believed that the possibilities of this invention are 

wonderful, both from a business and pleasure standpoint, as 
“The Frying Fish” will float perfectly on the water and there 
is less danger of tipping than in any other boat, for the plane 
will act as a preventer. In this boat the passengers will have 
all the sensations of flying, but there will be something more 

substantial than air to fall on should anything go wrong. 
It is held that, while the first model was a small one, a 

larger craft has been designed, as noted in the picture, in 

which four or five passengers can be carried by the Detroit 

and Cleveland Aerial Navigation Company for daily service 

between Detroit, Cleveland and Buffalo. This company is 

very enthusiastic over the new device, and the idea is to have 
five or six aeroplanes or airships in operation in connection 
with lake boats. 
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IT HOLOS THEM ALL TOGETHER. 

VANADIUM STEEL IS ) 
EFFICIENCY STEEL 

The recognition of Vanadium as an alloy for pro- 
ducing the most efficient types of steel known, has been 
fully granted by metallurgists and manufacturers all over 
the world. Many steel “makers have found Vanadium 
such a valuable alloy that they have established totally 
new types of steel upon its qualities and given special trade- . 
marked names to such steels. Whatever the name may be, 

Vanadium Cast Iron. 

it is important for you to insist that your steel contains 
Vanadium as you will then get the maximum efficiency as 
far as strength, toughness and durability are concerned. 

Every reputable manufacturer now makes or uses 
Vanadium Steels. You can buy Vanadium Steels in 
which ‘‘Amervan” Ferro Vanadium, “The Master 
Alloy,” is used from the following, and many others: 

Vanadium Forgings, Crank Shafts, Axles, 
W. P. Taylor Co. 
Manufacturers Foundry Co. 
Capitol Foundry Co. . 
Rosedale Foundry and Machine Co. 
Ross-Meehan Foundry Co. 5 
Du Bois Foundry Co. ade eal 

Vanadium Cast Steel 

Sivyer Steel Casting Co. 
Riverside Steel Casting Co. 
Crucible Steel Casting Co. . 
Damascus Crucible Steel Casting Co. 
Lebanon Steel Casting Co. 
Michigan Crucible Steel Cz isting Co. 
West Steel Casting Co. 

. Buffalo, N. Y. 
. . Waterbury, Conn. 

. Hartford, Conn. 
. Pittsburgh, Pa. 
. Chattanooga, foe 

Cold Spring, N. Y 

rence 
. Milwaukee, Wis. 
. Newark, N. J. 
. Lansdowne, Pa. 
. New Brighton, Pa. 
. Lebanon, Pa. 
. Detroit, Mich. 

Cle veland, O. 

Vanadium Cast mone tev. 
Union Steel Casting Co. . 
Mesta Machine Co. . 
Mackintosh-Hemphill Co. . 
Penn Steel Casting and Machine Co. 
American Steel Foundries Co. 
Pittsburgh Steel Foundries 
Pratt & Letchworth 

. Pittsburgh, Pa. 
Pittsburgh, Pa. 

. Pittsburgh, Pa. 

. Chester, Pa. 

. Chicago, Ill. 

. Pittsburgh, Pa. 
. Buffalo, N- Y 

Vanadium Malleable Iron. 

(See Cast Tron) 

Vanadium Too! Steel. 

Bethlehem Steel Co. . 
C rucible Steel Co: of America 
Colonial Steel Co. 
Vanadium-Alloys Steel Co. 
Heller Bros. Co. 
Vulcan Crucible Steel Co. 
Cyclops Steel Co. 
Halcomb Steel Co. 

. South Bethlehem, Pa. 
. Pittsburgh, Pa. 
: ES aE 1h), 
Latrobe, P< 

. . Newark, N. PF, 
: ARS Pa 

Titusville, Pa. 
Syracuse, nN We 

Piston Rods, Etc. 

Carnegie Steel Co. : 
American Locomotive Co. 
Mesta Machine Co. ; 
L. L. Driggs & Co. . 
Erie Forge'Go.. . . 

. Pittsburgh, Pa. 
. . New York, N. Y. 

. Pittsburgh, Pa. 
. New York, N. Y. 

Erie, Pa. 

Drop Forgings, Gears, Etc. 

Driges Seabury Ordnance Rorpore ation . 
Se DrizgsecraGoseneae : 

if ransue-Williams Co. 
Wyman-Gordon Co. 

. Sharon, Pa. 
. . New York, N.Y 
. . Alliance, Obio. 

. Worcester, Mass. 
Crescent Drop Forge Ca: . Hulton, Pa. 
Baker Drop Forge Co. nae Jackson, Mich. 
Warner Gear Co. . Muncie, Ind. 
}. H. Williams & Co... es Brooklyn, N. Y. 

Vanadium Automobile Cylinders. 

Capitol Foundry Co. 
W.P. Tavlor Co: . 
Manufacturers F oundry Co. 
Du Bois Foundry Co. . 

. . Hartford, Conn. 
. Buffalo, N. Y. 

. . Waterbury, Conn. 
. Cold Spring, N. Y. 

Vanadium Miscellaneous Shapes. 

Carnegie Steel Co. 
Bethlehem Steel Co. 
Crucible Steel Co. of America 
Colonial Steel Co. . 
Vanadium-Alloys- Steel Co. 
Halcomb Steel Co. . 
Vulcan Crucible Steel Co. 
United Steel Co. - 
Firth Sterling Steel Co. 
Midvale Steel Co. ¢ 

Write any of these companies for information on Vanadium Steel. 

AMERICAN VANADIUM COMPANY 
Miners of Vanadium Ores 

Largest producers of Vanadium Alloys in the World 
Entire product sold by the Vanadium Sales Co. of America 

318 Frick Building 

PITTSBURGH, PENNA. 

. Pittsburgh, Pa. 

. South Bethlehem, Pa. 

. Pittsburgh, Pa. 

. Pittsburgh, Pa. 

. Latrobe, Pa. 

. Syracuse, N Y. 

. Aliquippa, Pa. 

. Canton, Ohio 
6 McKeesport, Ra. 
. Philadelphia, Pa. 

When writing to advertssers, please mention INTERNATIONAL MARINE ENGINEERING. 
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VANADIUM METALS COMPANY 
FRICK BUILDING, PITTSBURGH, PA., U.S.A. 

FOUNDRY, EAST BRAINTREE, MASS. 
< When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 
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REMARKABLE ECONOMY OF AN 
INSTALLATION. 

OIL FUEL 

Every engineer knows or believes that oil fuel is in many 

instances much more economical than coal, and the following 

description will cover what is presumed to be a noteworthy 

example to aid this general belief. Furthermore, it is thought 

that the method of application to be described is the first 

instance of the use of one of its kind; at any event, the writer 

has no knowledge of a similar oi] fuel burning plant. 

The revenue cutter Golden Gate, on which this successful 

experiment has been tried, is a vessel of the ordinary harbor 

tug type, and is engaged in boarding duty in San Francisco 

harbor. This is an intermittent duty, involving daily a number 

of short trips around the harbor, a state of readiness to go at 

a moment’s notice, and consequent lying at a wharf with steam 

up for the greater portion of the time. This tug is 110 feet 

long, and up to six months ago was provided with a watertube 

boiler of the Ward type, and a triple-expansion engine capable 

of producing 550 maximum indicated horsepower. The sub- 

ject of oil fuel for the Golden Gate had been frequently 

ing oil, including the tank and its supports and all incidental 

expenses necessary to make the apparatus ready for use, was 

only $2,500 (£500). The advantage of this installation may be 

summarized as follows: 

(1) Its non-interference with the coal-burning appliances; 

the regular coal bunkers not being disturbed, and, in fact, 10 

tons of coal are carried in bags to trim the ship. In case the 

oil supply should run out, coal could be immediately burned, 

after remoying the fire bricks off the grate bars and discon- 

necting the oil burners. If the vessel should go on a long 

voyage or be transferred to some port where fuel oil was not 

available there would be nothing to interfere with coal 

burning. y 

(2) The oil supply, small as it is, is sufficient for four or 

five days’ steaming under ordinary circumstances. The oil is 

furnished from a pipe line on the wharf, where the Golden 

Gate is moored, and the tank can be filled in ten minutes. 

(3) Owing to the small amount of oil carried the danger 

from fire is minimized. 

(4) The great decrease in cost of installation ; 

for complete apparatus, 

2,500 (£500) 

REVENUE CUTTER GOLDEN GATE. 

transforming the coal bunkers into oil tanks was $15,000 

(£3,000), an amount deemed prohibitive in view of the small 

sums available for repairs, and to the further fact that the 

vessel when new in 1896 cost only $50,000 (£10,000). As the 

old boiler had to be renewed last year, a new Babcock & Wilcox 

watertube boiler was installed, and during its installation the 

following scheme was thought out and put into application: 

A small cylindrical tank, with a capacity of approximately 

twenty-three barrels of oil, was installed in the fireroom, well 

up under the deck beams (as shown in the accompanying 

plans), so as not to interfere with the withdrawal of the boiler 

tubes when necessary. Immediately under the tank was in- 

stalled a No, 10, S. & P. oil pump, with the necessary heater, 

coil, governor, relief, gage, tank, strainers, ete. 

The boiler is equipped with grate bars, etc., complete, the 

same as it would be for burning coal, with the exception that 

fire bricks are laid over the grate bars. The burners are spaced 

about 2 feet apart, project 12 inches beyond the door frame 

liners and are about 6 inches above the level of the grates, 

slanting slightly downward. The entire installation for burn- 

cost of tanks alone, if the coal bunkers had been transformed 

into oil tanks. 

(5) The marked saving in fuel bills when*compared with 

coal, as will now be shown. 

RELATIVE FUEL CONSUMPTION FOR THREE MONTHS, ENDING 

DEC. 31, 1909, AND DEC. 31, IQTO. 
1909 1910 

(With Coal.) (With Oil.) | 
Bankedhresm@asceniiae eee nies O40, Drs e420 mine 1,705 hrs. 45 min. 
Underway eee eee 238 hrs. 15 min. wan hrs. 15 min 
Total miles steamed. . Berea ee a0. 1,604 

253.7 bbls. Fuel expense. . ; 128.6 tons 
Cost of coal at $5.40 al 2s.) per Ont se eo ee eae SG QA Ad (£138 9s.) 

153.32 (£ 30 10s.) Cost of oil at $ .60 (@/6) per bbl.. 

. $541.12 (£108 10s.) 
77.8 

Net saving for 3 months. . 
Percentage saved by use of oil... 

It will be seen freraa the abone eahalation that during the 

period in question the vessel did not steam as many miles 

under oil fuel as she did under coal, nor was she so long under 

banked fires. A much better comparison as to the relative 

cost of coal and oil as fuels can be deducted from the per- 

formances of November, 1909, and November, 1910, which 

were as follows: 

as against $15,000 (£3,c00) for the- 

ee ee a a ee 

as eal 
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November, 1909 
(With Coal.) 

: : json underway per day, ayerage 4 

November, 1910 
(With Oil.) 

3 
Knots per hour. . Sour 8.5 8.5 
‘Total miles cruised per ‘day. wad 34 25.5 
Banked fires, hours. . 620.5 464.2 
Fuel used per day, average, ‘Ibs... 4,726 1,205 
Fuel used per day while underway. . 3,600 975 
Fuel used per day under banked fires... 1,126 230 
Cost of fuel per day for steaming (coal 

at $5.40 per ton).. $8.40 
Cost of fuel per day f ‘for * steaming Gil 

at $.60 per bbl.).. $1.73 
Cost per mile. . 24 cts. 6.9 cts 
Cost of oil compared ‘with coal per 

mile, percent. . Menon bare 28 
Saving per mile, per cent. 72 
Miles steamed per ton of coal at 8.5 i 
NOLS cote eer veitiontinettetsiaretokeiotsveurs 21.2 

Miles steamed per ton of oi! at 8.5 knots 58.5 

From the foregoing tabulation it is clear that the cost of 

the oil fuel is only slightly in excess of one-fourth the cost 

u" 

24% Vent pipe 

Steam to 
Burners 

T 
1% to oil fuel pump 

Capacity 

of tank 

940 gallons 

Bunker 

Door 
Bulkhead 

J Fire-room floor 
Oil to furnace = = Z 

LI 

IN THE GCLDEN GATE’S BOILER ROOMS. 

of coal under the former condition, which, to say the least, is 

a remarkable saving. A further reduction in the cost of oper- 
ation of the machinery, due to the use of oil fuel, comes from 

: the fact that the personnel has been reduced from four men 

to three, by dispensing with the services of one coal passer, 
whose annual wages, subsistence, etc., cost the govern- 
¥ ment $674 (£141). 
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At the saving indicated by the returns from the first 

quarter of the operation of the oil plant there will undoubtedly 

be an annual saving in fuel of $2,160 (£432) ; this, with the re- 

duction of $674 (£141) for labor, will make an annual saving 

of $2,834 (£567), due almost entirely to the installation of 

apparatus, the first cost of which was only $2,500 (£500). 

The following notes and excerpts from the report of the 

engineer officer in charge of the steam machinery may prove 

of interest in connection with the operation of this plant, viz.: 

The new boiler is well adapted for the use of oil as fuel, 

because of the flame-baffling system, combined with the large 

volume of the combustion chamber. This allows the sprayed 

oil ample opportunity to effect a complete combustion and 

passes the products of combustion to the stack at a low tem- 

perature. Under ordinary conditions there is no smoke. After 

the boilers had been in operation for two months the quantity 

of dirt and soot removed would not fill a two-quart can. The 

heating surfaces were almost as clean as when new, while, 

with coal, they would have been congested with soot. 

With oil the steam pressure can be kept stationary, while the 

machinery can respond to unusual or varying demands. 

A great economy is effected through the careful use of the 

damper. The fire bricks act as an accumulator of heat, and 

about 20 gallons of oil will maintain steam at about Ioo pounds 

pressure for twenty-four hours, thus holding steam easily at 

night. 

From water at 56 degrees F., steam is raised in one hour 

with the middle burner operated as slowly as possible and 

using an inappreciable amount of oil. 

The proper adjustment of the fire bricks over the grate 

bars is important. They are laid flat and lengthwise across the 

grates. The five rows back are laid close together, and three 

extra rows are added for ordinary steaming. The remainder 

are laid in the same manner, with a space of 3 to 4 inches 

between each new row, depending on the amount of air 

required. If too much air-is admitted, oil is wasted; and if 

too little, the burners give out a dark flame and sputter. The 

air supply must be balanced with the steam supply to get the 

best results. 

The oil in the tank ts about 80 degrees F. It is delivered to 

the burners at about 150 degrees F., under a pressure of 4o to 

60 pounds, depending on the work required. 

The efficiency of the entire system is dependent on the reg- 

ularity of the oil supply. If through any cause the pump is 

not operated uniformly, no amount of attention will avail at 

the burners. 

The oil used is the California product known as “Richmond 

Fuel,” and the following are its physical properties and chem- 

ical analysis: : 

ULTIMATE ANALYSIS. PHYSICAL PROPERTIES. 

(CEMA soso oedbeasadcasons Mil athhys Specificlgravity........+52 0.902 

IBKYelRoy {aN conncocaconancae LOY, Flash point. . 190-F. 

Sulpbhurkeemery re aaeecr a: 310% Fire point. . é : 280-F. 

Nitrogen er pece teria 34% Calorific viallins B. T. U...18,648 

Oxy gens acce neem ioeres 38% 

Moisture4ys-scoe nae 10% 

There are a lot of notes and tables which are of almost 

daily use. Handled by dirty hands these soon become so soiled 

that they cannot be read easily, if at all. It is but a slight 

improvement to varnish them. The best thing is not to handle 

them at all. This can easily be accomplished by placing them 

face up on the desk with a piece of plate or double thick glass 

on top. A small rim of wood should be nailed around the glass 

to keep it from sliding off. Where the lid of the desk is 

hinged the wooden border should have a small lip to hold the 

glass down upon it. 
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THE MARINE STEAM ENGINE INDICATOR—XX.* _ pelling machinery. The speeds given are in feet per minute, 
BY LIEUT. CHARLES S. ROOT, U. S. R, C, S. 

THE COUNTER PRESSURE LINE, 

Under ideal conditions, and at the moment when the crank 

pin is crossing the dead center, the pressure in the cylinder 

should be almost, if not quite, as low as that in the chamber 

into which the exhaust passage leads. If this condition exists 

and the port opening is ample, the piston will meet with very 

little resistance due to steam friction. In fact, the difference 

in pressure necessary to produce a flow from the cylinder to the 

exhaust pipe or receiver will be so small that it will be hardly 

measureable, and the counter pressure or back pressure line** 

will be straight and parallel to the atmospheric line, as shown 

at J, Fig. 106. 

If release is late and the valve opens slowly, but eventually 
! 

Il 

Til 

FIG. 106. 

gives a good port opening, the counter pressure line will re- 

semble JJ, while, if the line is like JJ/J, it indicates a restricted 

passage at each end of the stroke. If release is early and the 

steam speed high near the middle of the stroke, the counter 

pressure line will slope upward from the “toe,’ due to exces- 

sive steam friction near the middle, and to cramping of the 

exhaust near the end of the stroke, when the exhaust port 

narrows for compression while the piston speed is yet rela- 

tively high. (See JV.) 

The designed velocity for exhaust steam through ports and 

passages is commonly as low as 4,000 feet per minute, and in 

land practice this rule is very generally observed. On ship- 

bard, however, on account of lack of space and necessary 

weight limitation, it is practically impossible to provide pas- 

sages sufficiently large for this low velocity. This is especially 

‘true in the design of intermediate and low-pressure cylinders 

of high-speed engines. 

As an example taken from actual work, the following ex- 

haust steam speeds should be carefully noted as representing 

good modern practice in two widely differing types of pro- 

* Copyright, 1911, by Charles S. Root. 
** i, EF. of Fig. 95, September, 1910. 
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with the engines at maximum power: 

MERCHANT MARINE TYPE, VERTICAL TRIPLE, ONE LOW-PRESSURE 

CYLINDER, 

Exhaust from high-pressure cylinder........ 4120 

Exhaust from medium-pressure cylinder..... 5375 

Exhaust from low-pressure cylinder......... 

Exhaust pipe, low-pressure, valve chest to 

Condensere: aes oe ee Ce 4975 

NAVAL TYPE, VERTICAL TRIPLE, TWO LOW-PRESSURE CYLINDERS. 

Exhaust from high-pressure cylinder........5700 

Exhaust from medium-pressure cylinder..... 6900 

Exhaust from low-pressure cylinder......... 8580 

Exhaust pipe, low-pressure, valve chest to 

CONndEeENSER -Veina cise eerie 7200 

The higher steam speeds in the naval engine are due to the © 

fact that military necessity requires some sacrifice of efficiency 

in the machinery, in order that space may be saved, and all 

Top / 
Center | / Eee Center 

SSS 

FIG. 107. 

possible weight used in armor and armament without increas- 

ing the total weight of the vessel. ~These facts are mentioned 

in order that the reader may not be led to expect indicator 

diagrams from marine engines, which will compare favorably 

with those taken from land engines, which have been worked 

out without the same restrictions as to weight or space. 

With regard to steam speeds in general, it should be noted 

that the velocities are average velocities, and account should 

be taken of the fact that steam and piston speeds increase from 

zero at the ends to a maximum near the middle of the stroke. 

On diagrams taken from engines running at such speeds, 

that the steam velocities are excessive, we often see counter 
pressure lines like 7. This line shows in a beautiful manner 

the banking up of the pressure near the middle of the stroke, 

due to the necessarily rapid flow of the exhaust through the 

ports at that part of the stroke when the piston speed is 
highest. : 

In the case of cylinders exhausting into receivers from 

which other engines take steam, the counter pressure is af- 

‘ fected by the position of the engine cranks relative to each 

other, by the receiver capacity, and the order in which the 

various valve events occur. Refer to Fig. 107. When cut-off 
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occurs in the low-pressure cylinder, the low-pressure piston is 

at a on the line of stroke S S, and approaching the bottom 

center. On this particular engine the length of the connecting 

rod F is five times the radius of the crank c Li. With this 

length as a radius and a center located on S S, produced, 

sweep in the arc a Li, cutting the circle, representing the path 

of the crank pin, at Li, this locating the low-pressure crank 

pin at the moment of cut-off in the low-pressure cylinder. 
Draw c Li, the center line of the low-pressure crank web. Lay 

off 120 degrees in the direction of rotation and mark M:. This 

is the position of the medium-pressure crank pin at the instant 

of low-pressure cut-off. With the length of the connecting 

rod as before sweep in the arc M, b. This locates the medium- 

pressure piston at b at the instant of cut-off in the low-pres- 
sure. Draw b d at right angles to S S, and produce it to cut 

the counter pressure line of the indicator diagram. It will be 

noticed that the counter pressure begins to increase at this 

point. This is because the escape of steam from receiver has 

been stopped by the closing of the low-pressure valve, while 

steam continues to flow into it from the medium-pressure cyl- 

inder. In other words, the medium-pressure piston is com- 

pressing the steam in the low-pressure receiver. The counter 

pressure reaches a maximum at f. When the low-pressure 

crank pin reaches Leo, the low-pressure engine commences to 

take steam for the up-stroke. The corresponding position for 

the medium-pressure crank pin is M», with the medium pres- 

piston on the line e f. The counter pressure line begins to 

fall after passing f, due to the steam flowing into the low- 

pressure cylinder, but as the capacity of the cylinder is com- 

paratively small and the piston speed low up to this point, 

the drop in the receiver pressure is not abrupt. At h the 

medium-pressure exhaust begins to “wire draw,” though the 

nearly-closed exhaust port and the influence of the receiver 

pressure on the cylinder pressure is at an end. Compression 

begins at 7, At the time the diagram of Fig. 107 was taken, 

the engine was running at only one-third power; steam speeds 

were low, and wire-drawing, due to high steam speeds, does 

not complicate the diagram. 
The diagram of Fig. too* shows the characteristic “hump” 

in the back pressure line in a very marked degree. In this in- 

stance the low-pressure valve was out of position owing to 

the wearing down of the gear. This caused a very late cut- 

off on the down stroke of the low-pressure, and the “hump” 

in the medium-presure counter pressure line is nearer the end 

of the medium-pressure up-stroke than in Fig. 107. The low- 

pressure bottom admission does not begin until about the time 

of compression in the medium-pressure, and, in consequence, 

the drop in the receiver pressure at this point does not appear 

on the card. 

While the counter pressure in the low-pressure engine is not 
affected as that of the other engines by a varying receiver 

pressure, it is, of course, influenced by the condenser pressure, 

and it may not be out of place here to say a few words relative 

to the best vacuum to carry. 

The flow of steam increases with difference in pressure 

until the lower pressure drops to about 58 percent of the 

higher pressure. With a greater difference the rate of flow 

does not increase, even though a nearly perfect vacuum be 

maintained in the condenser. In consequence, a better vacuum 

than is usually carried does not always result in lowering the 

counter pressure line in the low-pressure cylinder, although 

it does increase the load on the air pump. It is, therefore, 

desirable to carry that vacuum, which, if decreased at all, will 

_ produce a rise in the low-pressure counter pressure line and 

which, if increased, will result in no lowering of that line. 

This certain condenser pressure—which will be called the 

economical vacuum for want of a better term—is different’ 

- * December, 1910, issue. 
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for different engines and differs in the same engine when at 

different speeds. The economical vacuum should be deter- 

mined for every installation when operating at the regular 

sea speed, and when once established should be maintained if 

it does not result in hot-well temperatures which are not per- 

missible. The proper vacuum may be easily found by apply- 

ing the indicator to the low-pressure cylinder and varying 

the vacuum until the correct point is found. In this way it 

will be possible to obtain minimum counter pressure in the 

main engines with the least possible load on the air and circu- 

lating pumps. 

(To be continued.) 

Passenger and Freight Steamship Suwannee. 

The Merchants & Miners Transportation Company, of Balti- 

more, has just added a handsome passenger and freight steam- 

ship to its fleet trading between Savannah and Baltimore. The 

vessel was built at the yards of the New York Shipbuilding 

LAUNCHING OF S. S. SUWANNEE, 

Company, Camden, N. J., U. S. A., and is of the following 

dimensions: 

Wenothmoveruall Rane serene iae ice 331 feet 

igeriVead olegl eis * leu ean einaced ee oio eee aa ics 318 feet 

iB\echanh Jemelalaalyed samen eeanhdacod shiacoeteb 46 feet 

Depth molded to huricane deck.......... 30 feet 

The vessel is especially adapted for the coastwise trade and 

has been built to the rules of, the American Bureau of Ship- 
ping, under special survey; the requirements of the Board 

of Supervising Inspectors of Steam Vessels for the equip- 

ment, etc:, have also been fully complied with. The arrange- 

ment of accommodation is such as will give every comfort and 

convenience to the passengers, and provision is made for 150 

first class passengers, 20 deck passengers, and crew and 

stewards’ department, 56; a total complement of 226. 

The cargo holds, ports and hatches are so arranged as to 

facilitate the handling of freight, and steam winches, cranes, 

etc., are fitted in connection with the same. 
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The propelling machinery is located amidships and consists all fore and aft for the purpose of trucking freight, and three 
of a three-cylinder reciprocating engine and four single-ended _ large cargo ports are fitted on each side. A double bottom is 
Scotch boilers. A double bottom is arranged in way of the fitted under the engine room, on the cellular principle with 
machinery space for the carriage of reserve feed water, and floors on every frame. The promenade and boat decks on top 

S. S. SUWANNEE BEING FITTED OUT. 

the peaks are also fitted as tanks. For the drinking water of deck houses are carried out to the side of the vessel and are ~ 
and for sanitary service separate tanks are provided. of light joiner construction. 

Hutt Construction.—The vessel has complete steel main PASSENGER ACCOMMODATIONS.—Accommodations for 150 | 
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deck all fore and aft, lower deck at ends forward and abaft first class passengers are all located in deck houses on. the 
of machinery spaces, and hurricane deck of steel stringers, ties hurricane and promenade decks, there being 65 state rooms, 
and beams with wood decking all fore and aft. The vessel four of these being arranged en suite, with special fittings 
is subdivided by five steel watertight bulkheads, all carried to’ and adjoining bathrooms, and four are extra large individual 
the main deck. The main ’tween decks are clear of obstruction state rooms with toilet and shower bath to each. A spacious 
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dining saloon is fitted on the hurricane deck capable of seat- 

ing 82 persons, and a large social hall and smoking room are 

fitted up on the promenade deck, stairways and lobbies form- 

ing entrances to the same. Dome skylights add to the deco- 

ratice effect in these spaces. The 20 second class passengers 

are berthed in two rooms in the forecastle on the hurricane 

deck, the smaller of the two being reserved for ladies and 

provided with four berths, with toilet adjoining. 

The captain and officers are located in a deckhouse on the 

forward part of the boat deck, with pilot house at the forward 

end. ‘ 

The engineers are in deckhouses at the sides of the casings 

on the promenade deck, and the galley, pantry and stewards’ 

staff are located on the hurricane deck alongside casings. The 

waiters, seamen and firemen are berthed in the forecastle on 

the hurricane deck. All modern conveniences are fitted in the 

state rooms, public rooms, stewards’ department, galley and 

pantry. Built-in ice, fruit and vegetable lockers are also pro- 

vided. 

Carco ARRANGEMENTS.—lhe arrangements for rapid hand- 

ling of the cargo are very complete. Large cargo hatches are 

provided to each hold, and radial cranes are fitted on the 

main deck and forward on hurricane deck to handle the cargo 

from the holds to the ’tween decks, whence it is trucked 

ashore through large cargo ports provided for that purpose. 

Hoisting engines are fitted at each radial crane. The holds 

have been kept clear of obstructions and the pillars supporting 

the decks are widely spaced, with overhead girders. A steam 

windlass is fitted forward with capstan head fited on the fore- 

castle for handling the vessel; the engine and wildcats for 

handling the anchor cable are below on the hurricane deck. 

A steam capstan is also fitted aft for handling the vessel. 

Eight steam cargo winches are fitted, one to each radial crane 

to the cargo hatches. A steam steering gear is fitted, with 

auxiliary hand appliances. Life-saving apparatus is provided 

of ample capacity for the full complement of 226 persons and 

consists of seven metallic lifeboats and two metallic cylinder 

lite-rafts, also one working boat for the use of the vessel; all 

boats being handled by Welin quadrant davits. The vessel is 

equipped with wireless telegraphy. 

United States Naval Programme for 1911. 

The naval appropriation bill recently passed by Congress 

contains the following provisions as regards the building of 
new vessels: 

Two first-class battleships, to cost, exclusive of armor and 

armament, not to exceed the sum of $6,000,000 (£ 1,200,000) 

each. The general characteristics of these vessels embody as 

heavy armor and as powerful armament as any vessels of 

their class, combined with the greatest possible speed and 

radius of action. 

Two fleet colliers of not less than 12,500 tons displacement, 

inclusive of bunker coal; the cost not to exceed $1,000,000 

(£200,000) ; and the speed to be 14 knots. 

Eight torpedo boat destroyers to cost not more than $825,- 

000 (£165,000) each and to have the highest practicable speed. 

Four submarine boats, to cost an aggregate of not exceeding 

$2,000,000 ( £ 400,000). : 

One submarine tender, the cost of which must not exceed 

$500,000 ( £100,000). 

One gunboat, to cost not to exceed $500,000 (£100,000), 

which is exclusive of armor and armament. 

One river gunboat, to cost not to exceed $225,000 (£45,000), 

exclusive of armor and armament. 

Two sea-going tugs, to cost not to exceed $215,000 (£ 43,- 

000. ) 

The total amount in the bill is $126,464,338 (£ 25,202,868), 

which constitutes the appropriation for the entire naval estab- 

lishment for the year ending 1912. 
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PRACTICAL EXPERIENCES OF MARINE ENGINEERS. 

Incidents Relating to the Design, Care and Handling of Marine Engines, Boilers and Auxiliaries; 
Breakdowns at Sea and Repairs. 

The Repair of Broken Rudder Pintle Bolts. 

It is a very inadvisable thing to have the chains of the 

steering gear of a vessel too slack, and as a precaution against 

trouble of this nature it is advisable that springs should be 

fitted to them. Jf this is not done there is a considerable 

amount of danger of the rudder lashing from side to side, 

more particularly if the ship is light, and if it should happen 

to be in a heavy following sea. The result of this will 

probably be that the pintle bolts will be broken, owing to the 

sudden strain put upon them. In a case of this sort in the 

Fig.1 Fig.2 

BROKEN RUDDER PINTLE BOLTS. 

Atantic two pintle bolts of the shape shown in Fig. I were 

broken and fell out, and as soon as this was noticed the ship 

had to be stopped. In order to effect a repair which would 

stand until the vessel reached port, a gangway davit was 

secured and sawn into two lengths by chipping and filing these 

up; bolts were made of the shape shown in Fig. 2. As there 

were no screw-cutting lathes on board ship, it was necessary 

to cut cotter holes through the top of the bolt, as shown in the 

figure, and, after waiting until the sea went down a bit, these 

bolts were put in and secured by means of cotters, as shown in 

Fig. 3. The cotters had holes drilled in them, into which 

were placed split pins in order to keep the cotters from work- 

ing out again, and the repair answered perfectly ymntil the 

vessel was brought back into port. 

Hull. RUDDER. 

How a Spare Propeller and Shaft were Fitted at Sea. 

We were on a yoyage from Bombay to Dundee (Scotland) 

in ballast trim: in the good ship D............ It was on 

this voyage that we lost our propeller, the loss of which was 

due to the tail end breaking off short just outside the stern 

tube. 

The vessel being in the Indian Ocean and near some very 

inhospitable islands, noted for their man-eating propensities, 

and a strong current setting towards those islands, our cap- 

tain and chief-engineer determined to attempt to fit the spare 

propeller and tail-end shaft which we had in the hold. This 

feat we managed to accomplish under very trying conditions, 

but in an entirely satisfactory manner. In order to prevent 

the vessel from drifting and rolling, a sea anchor, consist- 

ing of a long derrick, having sails, weighted with chains at- 

tached to it, was let out, and, as a further preventative, one of 

the anchors, with 30 fathoms of chain cable, was lowered 

away. This lessened the leeway considerably, but owing to 

~the boisterous, squally weather the vessel continued to roll 

easily during the whole of the time the replacing of the pro- 

peller at tail-end shaft was carried out. : 

While the captain and his officers were making preparations 

for lifting and slinging the propeller, the chief-engineer and 

his staff were very busy down below disconnecting the shaft- 

ing and chocking it up; they also rolled the intermediate 

length to one side and made it fast there. Our next job was 

to cut a plate off the tunnel top; and, as it turned out, it was 

a very difficult job owing to its being an inside plate, and now 

all was made ready for removing the broken shaft. The pro- 

peller was then unshipped in the hold and lowered away on 

to the floor of the hold, with, of course, the large end of the 

bore up. Having done this, we lifted the spare shaft on end 

and tried it in the bore of the propeller boss. We had previous 

es 

P77 >\ le AS 

to this taken every precaution to see that the taper and key 

were a good fit. All being now ready for fitting the propeller and 

shaft, orders were given to fill the fore peak, tanks, and fore 

hold; the water in the latter was only up to the outside level 

of the water. All this having been done, we now started to 

get the broken shaft in, and after about twelve hours’ solid 

work we managed to land it in the hold. A wooden plug was 

fitted to the shaft hole on the outside; this kept nearly all the 

water out. Our next job was to get the new shaft into place; 

this job took us 24 hours’ solid work. To finish, we had to 

make a Muntz metal cap to go cver and protect the threads on 

the nut end of the shaft. This Muntz metal cap was run out 

flush, with the guard ring pushing the wooden plug out at the 

same time. 

Everything being now ready for fitting the propeller, the 

difficult and dangerous operation of lifting a mass of metal 

of some eight tons over the side of the vessel, and passing it 

under the stern, had to be accomplished while the vessel was 

rolling in the trough of the sea, which was a very heavy one 

at the time, and which also prohibited the use of either boats 

or rafts. As all the hatches were fitted with two derricks, 

both derricks were utilized for the lift, the two being lashed 

together at the top and fitted with preventative spans on each, 

about 6 feet in, both being lifted together. The goose necks 

being 4 inches in diameter, and extra strong, it was not deemed 

necessary to add any further support to them. The masts 

did not go through the deck, but were secured to it by heavy 

gusset plates, and as the deck was supported by heavy through 

beams and longitudinals, no further support was added and 

did not prove necessary. 

The purchases used were small mooring wire ropes, 

fastened to the derrick ends, and acting as top block, and so 

on, down to the winch barrel. We thought it better to try 

the gear when fitting the shaft, and this we did, and found it 

worked very satisfactorily. The propeller was now slung ~ 

round the boss, the slings being well secured with small chain 

lashings, all terminating at the top, or key-way up side, so as 

to be easily undone when the propeller, was fitted on to the 

shaft. In order to steady the derricks when making the lift, 

the four lifts, four tackles were used as guys, two on each 

side, these being shifted at one time, as required. At a favor- 

able moment the lift was made, and, when clear of the hatch 

combings, the derricks were guyed over a little and then the 

propeller was safely landed and secured on the starboard 

main deck. The derricks were then gttyed further over, a 

j 
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gin block was made fast to the center eyebolt under the 

counter and another to the propeller, from which a wire 

rope tackle was led from the capstan aft, through the star- 

board fair lead} gin of propeller, then to gin under counter, 

and the end made fast to the propeller. A large wire rope 

was then led from the forward capstan over the port bow, 

right along the whole length of the vessel’s side, through the 

screw aperture and round the starboard quarter and made 

fast to the propeller boss. A similar wire rope was led from 

forward along the starboard side and also made fast to the 

propeller boss. 
Every precaution having now been taken to prevent the pro- 

peller from swinging and staving in the ship’s side, the propeller 

was lifted, and, at the first roll, it was allowed to slide over the 

ship’s side into the water by lowering away the derrick tackles 

and starboard forward wire; at the same time the after cap- 

stan began to heave on its tackle and the forward capstan on 

the forward port wire. This immediately brought the pro- 

peller well under the counter into a comparatively quiet posi- 

tion. Blocks and tackle having being hung from the eyebolt 

under the port counter were made fast to the propeller and 

secured. The lashings were then taken off. the derricks, and, 

after unhooking the port derrick tackle, it was passed over the 

port counter, through the screw aperture, and made fast to the 

propeller once more. 

Another lift was then made and the propeller was brought 

into position, blocks being hung from the starboard eyebolt 

and made fast to the boss. The propeller was thus held up 

and forward by the derrick tackles, up and aft by the tackle to 

center eyebolt, up and against the body post by fore-and-atft 

wires, and sideways by the tackles to the propeller lifting 

- eyebolts. 

We encountered considerable trouble in entering the shaft 

and key into the propeller boss, owing to the inclination of 

the shaft, due to the tip of the vessel, and we only overcame 

this by taking off the weight now and again. We took the 

greatest care in handling the nut, it being securely lashed and 

made fast to the deck; the lashings were only removed when 

the nut had been screwed up three turns. To have lost the 

nut would to us have been just as great a disaster as losing 

the propeller. After “Monday” had been used vigorously for 

some time, and the propeller set hard up, the set pin was 

driven home and the most difficult work completed. The 

shafting we soon afterwards coupled up, replaced the bearings, 

warmed the engines through and started them very slowly. 

The voyage was once more resumed, after the repairs had 

taken eight days and twenty hours. 

When we consider the difficult nature of the work so suc- 

cessfully accomplished and in so short a time, the lifting of a 

heavy mass of metal from the hold to the stern of a rolling 

ship, the fitting it on while at work on a plank 6 inches wide, 

one minute immersed 5 feet in the water alive with all sorts 

of terrible fish, and the next minute 15 feet in the air, hanging 

on to a heavy hammer or key or nut, the loss of which meant 

so much to us and to the success of the whole undertaking, 

or when we consider the great risk of a sudden storm com- 

ing on when the loose propeler was hanging from the stern, 

the pluck, energy and ingenuity of the captain, the chief-engi- 

neer and their respective staffs, will, I think, be appreciated by 

all in both professions. 1D, Jo Se ING 

Liverpool. F 
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A LEAKY CONDENSER. 

The tubes of a condenser require cleaning from time to 

time, and this is an operation that should be gone about with 

some care. If the steam passes through the tubes they can 

_ be sponged out with a solution of soda. If the steam passes 
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around the tubes, the fresh-water side is filled with a solution 

of soda in fresh water, and this may be boiled. After using 

soda in the condenser, the interior must be thoroughly washed 

out to prevent the residual soapy matter entering the boiler. 

Periodical examinations should be made by taking off the 

manhole and hand-hole doors, for the purpose of cleaning out 

the grease deposited in the space provided for the condensed. 

steam, and to examine the zincs and tubes; zincs are fitted 

in the condenser to arrest the corrosion of the tubes, or of 

the metal of the condenser set up by galvanic action, and 

those immersed in the salt water have the shortest life and 

must be frequently renewed. Where the condenser is separate 

from the engine frame, it is best to have the tubes and con- 

denser shell of the same or similar metal, but for the sake of 

economy the shell is generally made of cast iron, but sea water 

destroys this material in time, rendering it soft and spongy, 

so that in some cases the metal can be cut with a knife. The 

zines are secured as in boilers, in the form of plates, and they 

are also fitted in the form of rods. The method in the latter 

case is to provide screwed brass plugs, into which the zinc 

rods are soldered. The plugs are screwed into certain of the ° 

holes for the tube glands and are distributed over the surface 

of the tube plates. The plugs are provided with a square head 

for a spanner, and the rods project inwards along the length 

of tubes; these rods must be frequently renewed. 

Before opening out the fresh-water side of a condenser it 

should be pumped out by whatever means is provided for that 

purpose, and this amount of fresh water is thus saved. It is 

also necessary to observe the precaution of airing the con- 

denser after it is opened out, because the action of the water 

and zine liberates hydrogen gas, and if a light is introduced 

for examination of the interior before the hydrogen gas has 

escaped an explosion may easily occur. 

In testing for leaks it is well to remember that the tubes of 

a condenser are liable to split, and also that in spite of the 

zincs the material is frequently pitted by corrosion, and pin 

holes are formed. A very slight leak in the tubes of a con- 

denser will, by accumulation, cause the water in the boilers 

to be rapidly salted and show a density, therefore the exam- 

ination of the tubes must be carefully conducted. The method 

employed to examine the tubes depends on whether the salt 

water passes through or around them; if the salt water passes 

around the tubes, and the latter are vertical, the examination 

is easy. Take off the man-hole doors at the top and bottom, 

giving access to the steam and fresh-water spaces, and leave 

the salt-water space in communication with the sea. After a 

short interval introduce a light under the tubes, dry up the 

spaces, and look for drips from the tubes; taste the drops of 

water as they fall, and notice whether it is fresh or brackish; 

it is necessary to keep the top tube plate dry to find the leaky 

tube; otherwise, 1f the top glands leak, the salt water may 

run down a sound tube, because it is lower than the others. 

lf salt water is running down a tube and the glands are tight 

it may be inferred that there is a leak in the tube. The prac- 

tice in such a case is to drive a turned conical plug of soft 

white wood into both ends of the tube; the tubé is identified 

at the top plate by passing a long wire through from the bot- 

tom. It generally happens that corrosion attacks a group of 

tubes, and, in some cases, 10 percent of the tubes may be so 

plugged before an opportunity occurs of replacing them by 

sound ones. Whenever a number of tubes have been corroded, 

it will be best to withdraw the whole for a thorough examin- 

ation, and to test them under pressure singly. 

If the salt water passes through the tubes, shut the main 

inlet and outlet valves tightly and rig the outside plugs on 

the ship’s side (if possible) over the inlet and outlet orifices, 

then drain the condenser of fresh water and shut off all 

gage glasses and vacuum gages. Blank flange the pipes com- 

municating with the low-pressure cylinder and air pump, and 
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also, if necessary, any drain pipes from the cylinders and from 

steam and exhaust pipess which are led to the fresh-water 

Till up the space around the tubes with salt water by 

a hose, inserted before the blank flange is put on the inlet for 

exhaust steam. A cock must be introduced in this blank 

flange, leading by a copper pipe to a test pump, by means of 

which a pressure not exceeding 30 pounds per square inch is 

put on the condenser; the interior of the condenser being 

under pressure, the tube plates are carefully dried and the 

ends of the tubes examined for salt-water leaks. The first 

proceeding should be to screw up all the slack glands. There 

is sometimes difficulty in detecting a leaky tube, because the 

water pressure being applied outside the tube tends to close 

up Openings; whereas under working conditions the salt water 

is drawn through from the inside by the outside vacuum, and 

any rents or cracks are opened out. In such a case all the 

tubes may have to be withdrawn and subjected individually to 

a water pressure applied internally. The writer has experi- 

enced such a necessity, the condenser being proved to leak 

under steam, though when cold and subjected to a water pres- 

sure no leaks could be detected. It may also happen that the 

leak occurs not through the tubes, but under the bolt heads 

securing the stays between the tube plates. It is always ad- 

visable to withdraw the packing from the glands of a number 

of tubes, to ascertain whether it is perished. Ifa jet of steam 

is discharged on to the tubes from a drain pipe or through 

the eduction pipe, it may cause them to chafe, and the jet of 

steam itself may wear holes in the tubes so that leaks are 

caused. To prevent such action, baffle-plates should be fitted 

to distribute the steam delivered and to take the momentum 

of the impact; the tubes should be a close fit in the inter- 

mediate diaphragm plates in order to prevent chafing. The 

internal surfaces of a condenser that are exposed to sea 

water should be coated with a good wash of Portland cement 

at each examination. If the usual waste of fresh water is 

noticeably diminished in quantity, there is good reason to sus- 

pect a salt-water leak to the boilers, and the density of the 

feed water should be immediately taken. It is a good plan in 

doing this, to boil away three-fourths of the water drawn off 

from the hot well before taking the density, in order to 

magnify the effect of a slight leak of salt water, which might 

otherwise escape detection by the salinometer or hydrometer. 

The latter is so graded that the density of sea water is Io at 

200 degrees Fahrenheit. It is also very useful to remember in 

this connection that nitrate of silver, if added to water con- 

taining a trace of salt, produces. a cloudy white 

precipitate. Should the water drawn off from the hot well 

show a density as low as one-half by the hydrometer, or 

should it even taste slightly brackish, it is necessary to take 

steps to ascertain the cause of the salt-water leak. Such a 

leak resulting in a rise in density of the water in the boilers 
is generally occasioned by leaky condenser tubes, and this can 

only be ascertained by opening up the condenser as previously 

indicated. There are, however, other causes, some of which 

may be found and remedied whilst under way. 

(1) The sea suction of one of the feed pumps (if they have 

a sea connection) may not be properly closed. 

(2) The air pump may be fitted with an automatic spring- 

loaded discharge valve, delivering into the circulating water 

discharge pipe overboard ; if this valve is leaky, or is prevented 

from closing, salt water will leak back to the air pump during 

a temporary stoppage of the main engine. This automatic 

valve is fitted to relieve the air pump of a glut of water on 

starting; also for the discharge of the salt water admitted to 

the condenser, when the jet injection is in use. Jet injectors 

were formerly fitted to surface condensers for use in the event 

of the circulating pump being disabled. 

(3) If the evaporator primes when the vapor formed is 

being passed into the main condenser, the density of the water 

side. 

even 
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in the hot well will rise, since the density in the evaporator 

is high. 

(4) The supplementary or extra salt-water feed cock may 

be leaky. : 

One of the most important duties of the engineer of the 

watch is to pay close attention to the vacuum gage, recording 

the amount of vacuum in the main condenser. A reduced 

vacuum is a fruitful source of loss of economy, and the cause 

should be investigated. The temperature of the feed water 

delivered from the air pumps should be from 90 to 125 degrees 

F., depending on the temperature of the sea water, and the 

speed of the circulating pump should be adjusted to produce 

this temperature, or the main injection set to obtain this result, 

as the case may be. If the feed water is too hot it is probable — 

that there is not enough circulating water and the vacuum 

will suffer; if, on the other hand, the feed water is cool and 

the vacuum is bad, the fault is probably with the air-pump 

valves, or may be caused by an air leak into the condenser; it 

is then advisable to go round all drain valves on the condenser, 

air pump and exhaust steam pipes, and see that they are not 

open to the atmosphere; also, if the main circulating engine ex- 

hausts both to the main and auxiliary condenser, see that 

both exhaust valves are not open and inspect the suction lead- 

ing from the feed pumps to the condenser if so fitted, 

Try the silent blow-off valve and the soda cock, and make 

sure they are shut. An imperfect vacuum may also be due to 

leaky glands on the low-pressure cylinder, which need repack- 

ing, or a split in the low-pressure receiver pipe, which latter 

the writer experienced in a certain case. 

gage, which may be defective or partially shut off; there are 

generally more gages than one on which the vacuum may be 

read. If they all show a low reading the vacuum is most prob- | 

ably defective. 

It may be interesting to cite a case in which the writer had 

an experience with a leaky condenser a good many years 

ago. The steamer which he joined as second engineer had 

been laid up idle for some eighteen months, previous to her 

being chartered for mail and passenger service to the East 

Indies. It will naturally occur to every engineer that there 

was a considerable amount of overhauling to be done to get 

her ready for sea. Among other things, the chief decided to 

clean out the condenser, which was very dirty, and we pro- 

ceeded in the usual way and in the manner herein before de- 

scribed, closing all outlets and inlets, and running the con- 

denser nearly full of fresh water mixed with a strong solu- 

tion of soda. A 34-inch copper pipe was coupled up to the 

donkey boiler steam pipe and the condenser was thoroughly 

boiled out, then washed, and afterwards tested under a low- 

water pressure, to make sure al! the tubes were tight, and, 

so far as could be seen, everything seemed in good order and 

condition. It ought to be here stated that the circulating water 

passed through the tubes, which had their ends packed with 

soft white wood ferrules. Accordingly the condenser was 

closed up, and, the other repairs and overhauling being com- 

pleted, the vessel put to sea on her sailing date. We had not 

been many hours on the voyage before it was found that the 

boilers were gaining water. The feed water was immediately 

tested and found to be rather brackish, and some density was 

shown by the hydrometer. After consultation with the cap- 

tain, the chief decided to stop the ship and take off the con- 

denser doors, to ascertain the extent of the trouble; this was 

soon done without much trouble, as the weather was fine and 

the sea calm. The top man-hole door was also removed and 

the condenser run up full of salt water with a hose, and 

when this was accomplished quite a number of small leaks 

at the ends of the tubes were located and marked. After all 

the tubes had been carefully scrutinized the water was allowed 
to run from the condenser and all the leaky tubes were re- 

ferruled until all the spare ferrules had been used; the rest 
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of the leaks were plugged. It was not, however, without some 

uneasiness that the doors were rejointed, as, judging from the 

condition of the old ferrules, there was trouble ahead; they 

were more or less perished, and the boiling they got, after the 

condenser being so long unused, pretty well finished them, 

although, as previously intimated, they appeared to be tight 

under test. The engines were put ahead again at a reduced 

speed, a close watch being kept on the feed water and the 

boiler water gage glasses, which, to our relief, did not show 

any increase in the water level. This state of things con- 

tinued for about two days, when we ran into a heavy south- 

west gale in crossing the Bay of Biscay, accompanied by a 

mountainous sea, which caused heavy racing of the engines in 

spite of the efforts of the engineer standing at the throttle 

valve to ease her. 

The outcome of this could be easily foreseen, as the circu- 

lating pump was worked from the levers on the low-pressure 

engine; the unequal revolutions of the engine sending the 

water through the tubes sometimes with a heavy thud, and 

then easing up, started the tubes which had not been refer- 

ruled; and, again, we saw the water very rapidly gaining in 

the boilers until we were forced to blow down to prevent 

priming. Soon the steam began to fall, the vacuum was dim- 

inishing and the feed water was cold; there were no valves on 

the suction pipe of the feed pumps to enable us to adjust the 

amount of feed, and we soon found the air pump discharging 

water overboard that the feed pumps could not cope with, and 

add to this that the water in the bilges was steadily increas- 

ing until the wing flooring plates were up in the boiler room. 

It soon became necessary to blow about 12 inches out of four 

13-foot diameter boilers every hour or so, and one of the 

engineers was detailed to do this particular work alone, and it 

kept him busy. 

Of course, we could not attempt to effect any repair in such 

weather, even if we had had sufficient ferrules to do it with, 

as the steamer would have fallen off in the trough of the sea, 

and it was all that could be done to keep steam enough to 

maintain steerage way. a 

Fortunately for us, some thirty-six hours after the weather 

moderated the captain shaped his course for the nearest port, 

Which proved to be Vigo. Eventually we limped into the 

harbor and dropped anchor. When the condenser was again 

opened up, it was seen that but few ferrules remained of-the 

original ones, and a few of the tubes were completely out of 

the tube plate at one end. It is needless to say a thorough 

job was done this time; the whole of the tubes getting new 

ferrules and some new tubes replacing doubtful old ones. 

Again the test under pressure was applied and proved satis- 

factory. Steam was raised, and the vessel resumed and com- 

pleted her voyage without further mishap. Perhaps of all the 

anxious and uncomfortable times the writer has put in at 

Sea, not the least exciting was this episode of battling with a 

leaky condenser. C. 
Seattle, Wash. 

The Twelfth International Congress of Navigation. 

This congress will meet for about one week during 1912, in 

Philadelphia, Pa. The programme is an interesting one, trips are 

to be made to various places not only near the city, but as far 

a-field as Canada. Visiting members are to be especially 

looked after in these excursions. Brigadier-General C. W. 

Raymond, retired, 315 Fifth avenue, New York City, is 

chairman of the American section. 

Broken Reversing Block. 

from On one of the regular voyages of the S. S. E 

EG Philadelphia to New York, all went well until we were 
_ going into the dock in New York, when suddenly the revers- 
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ing block on the low-pressure engine broke, the engine was 

standing, and on the order being rung up on the telegraph 

“full speed astern,’ away went the block. It was in all prob- 

ability caused by water accumulating on the top of the 

piston of the balance cylinder, owing to the packing ring not 

being tight. There was also veffy little clearance on the top. 
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The Vacuum Question. 

Hartlepool Engine Works, Hartlepool. 

Eprror, INTERNATIONAL MARINE ENGINEERING: 

I am much obliged for your letter of the 18th inst. and en- 

closed copy of INTERNATIONAL MARINE ENGINEERING, in which 

you give my paper, recently read before the Northeast Coast 

Institution of Engineers and Shipbuilders (page 55, issue of 

February, I91T). 

I note that you have also a leader on the same. subject 

(page 83). At the bottom of the second column you refer to 

the question of extra circulating water required in obtaining 

a high vacuum. Mr. Weir also took up this point in the dis- 

cussion, and I have pleasure in enclosing a few pages of my 

reply, and from which you will see that the extra power 

required is very slight and practically negligible. 

Yours faithfully, 

Feb. 20, 191t. p. p. D. B. Mortson. 

EXTRACT FROM MR. D, B. MORISON’S REPLY TO THE DISCUSSION 

ON HIS PAPER, 

Mr. W. Weir credits me with being aware that in’ order to 

maintain 28 inches vacuum ina condenser “you must pump al- 

most twice the circulating water” than is required for 25 inches, 

and goes on to say that “he has taken the liberty of correcting 

the figures by adding to each the necessary expenditure for 

circulating water. 

Let us analyse the 1,500 indicated horsepower cargo boat 

proposition (Table 2, p. 55, February issue), in which the cir- 

culating pump is driven by the main engines, and ascertain 

what the correction desired by Mr. Weir amounts to: 

With an efficient condenser and sea water at 60 degrees F., 

a condenser vacuum of fully 28 inches can be obtained with 

an amount of circulating water equal to, say, forty times the 

feed, or about 1,400 gallons per minute. 

Assuming an efficient condenser and a circulating pump of 

the reciprocating type working against 10 feet total head and 

driven by the main engines, the power required will be as 

follows: 

1400 KX 10 XK 10 = 4.25 

pump-horsepower 

33000 

and taking into account the mechanical efficiency, this cor- 

responds to, say, 6 indicated horsepower. 

If the quantity of circulating water is one-half or twenty 

times the steam condensed, then the power required for driv- 

ing the pump will be even less than one-half. Therefore Mr. 

Weir’s “twice as much” is at the most 4 horsepower out of 

1,500 horsepower. 

Dr. Weighton has proved that the gain in power in a triple 

engine by increasing the condenser vacuum from 25 inches 

to 28% inches, provided the engine is suitably designed, is as 

much as 5 percent, therefore the gain in power in the 1,500 

horsepower engine for the 3% inches of vacuum is 75 horse- 

power, less 4 horsepower for the pump, or 71 horsepower net 

gain. 

In referring to this question, Dr. Weighton says: “The 

amount of increased power absorbed in producing 28% inches 

of yacuum, as compared with 25 inches, is so small in the case 

of properly designed and proportioned engines in relation to 

the total power developed by the main engines that it will 

make scarcely any appreciable difference if it be neglected.” 
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CAR FERRY—‘ANN ARBOR NO. 5” 

What will probably be the most eventful trip on the Great 

Lakes for the year I911 started on Sunday, Jan. 1, 1011, 

at 9:30 A. M., when the Car Ferry Ann Arbor No. 5 left 

the yards of the Toledo Shipbuilding Company at Toledo, 

Ohio, for Manistique, Michigan, arriving January 11, IgII, at 

10 P .M. and loading cars January 12, and leaving at 10 A. M. 

for Frankfort, Mich. 

To reach her destination, the steamer passed through part 

of Lake Erie, the Detroit River, Lake St. Clair, St. Clair River, 

Lake Huron, the Straights of Mackinac and part of Lake 

Michigan, In the Detroit River, the St. Clair River and 

Nov-2b-1Re 

complete.’ The keel was laid on September 3, 1910; the vessel 

was launched on November 26, 1910, and completed and ac- 

cepted December 31, 1910. 
The general dimensions of the Ann Arbor No. 5 are as 

follows: 

Length perpendiculars...... Meee Osnect 

engthmoverralleasssnneereeerrr 378 feet 

Breadthwmouldedtan.-s-aeete 56 feet 

Depthemonldedereer re cereeeeerr ai feet 

Height between car deck and 

Shad cadecksmne na arate ater 17 feet 4 inches 

Height of funnels above top of 

CASING Reese eee ene . 31 feet 6 inches 

NOVe2 6-190. 

RAPID CONSTRUCTION OF CAR FERRY “ANN ARBOR NO. 5.” 

the Straits of Mackinac, ice from 18 inches to 24 inches thick 

was encountered and passed through without any difficulty. 

Opposite Marine City, on the St. Clair River, the steamer 
was for sixteen hours batling with ice 24 inches thick, very 

heavily windrowed; in most cases the windrows being 

grounded. Meeting the worst diffculties and conditions 

of the trip in the Straits of Mackinac, the steamer 

arrived at Manistique, a distance of 440 miles, in ten days and 

thirteen hours—under way during day-light hours only, thus 

establishing her reputation as an ice-crusher and a winter boat, 

arriving at Manistique without a mishap and everything in 

good working order and ready to take on a load of cars. 

This car ferry is the largest of its type in the world, having 

a capacity of 30 42-foot cars, and is built for rigid winter 

service, running between the ports of Frankfort, Mich., and 

Manitowoc, Wis. 

The contract was awarded by the Ann Arbor Railroad Com- 

pany, from the design and specification of Frank, E. Kirby, 

to the Toledo Shipbuilding Company on July 1, 1911, to be 

delivered at Toledo, Ohio, on January 1, 1911, furnished 

Height from keel to top of fun- 

nels 

Number of watertight bulkheads 7 

GROSS WOME, osas doc ccc coon Bee 

INIGE TOMIARO. sno 0c0gceobcovcg7 66 1961 

The scantlings of the vessel are heavy for the service re- 

quired, some of which are enumerated below. 

The stem, sternpost and rudder frame are of forged wrought 

iron. Stem 414 inches by Io inches, rebitted from the 6-foot 

water line to the main deck; sternpost 6 inches by Io inches, 
and rudder 10 inches diameter stock, 514 inches diameter 

pintle and extra strong frame. 

The construction is of the transverse system, with 9-inch 

by 21.8 pound bulb-angle frames, spaced, 2 feet, extending 

alternately from bilge to main deck and bilge to shade deck, 

frames lapped on plate floors at bilge. Floors 30 inches deep 

at center of 20-pound plate on every frame of 3% by 3%4-inch 

by It.I-pound angle frames and reverse frames; reverse ¢ 

frames doubled in machinery space. 

Se 
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Car deck beams of 12-inch by 30-pound channels, with 3%- 

inch by 3%-inch by 11.1-pound angles at top edge, spaced 

4 feet, supported by three rows of heavy stanchions, brackets 

and ridge bars, car deck of 18-pound steel plate. 

Keel plate 42 inches by 33.5 pounds, bottom plating 25.5 

pounds, strakes shingled outside on the’top edge and inside on 

the bottom, side plating 31 pounds, shingled. Main deck 

sheer strake, 31 pounds, doubled for two-thirds the length 

amidships. All shell plating forward from the keel to the 

sheer-strake doubled from the stem aft for 80 feet. 

The steamer is built without double bottom, but each com- 

partment is connected by a separate section and filling pipe 

through a manifold to a 12-inch by 20-inch by 16-inch ballast 

pump, so that any compartment may be partially filled or 

emptied for trimming purposes. 

There are four tracks on the car deck, each rail set up on 

chairs of 8-inch by 34-inch iron, located on each beam. An- 

chor rails outside of each rack, riveted to deck, to set up car 

jacks and holding chains. All the necessary car jacks, hold- 

ing chains and gear were furnished as part of the equipment, 

BOILERS, 

Steam for the main propelling and auxiliary machinery is 

supplied by four single-ended cylindrical boilers, fitted with 

positive heated forced draft. The boilers are located in a 

single compartment, placed athwartships, with a fire room 

running fore and aft between them. 

The boilers are 13 feet 6 inches diameter and 12 feet long, 

designed for a working pressure of 185 pounds. The total 

heating surface is 8,096 square feet, and the total grate surface 

is 184 square feet. The furnaces are 50 inches in diameter, 

with grate 5 feet 6 inches long, two to each boiler. Each 

furnace leads to a separate combustion chamber. The boiler 

tubes are 2% inches in diameter and there are 334 in each 

boiler. 

PROPELLING MACHINERY. 

Propulsion is by means of two sectional propeller wheels, 

12 feet 6 inches in diameter, with a cast iron hub and 4 cast 

steel blades to each. The propellers are each driven by a sep- 

arate inverted, direct- acting, triple-expansion engine, having 

cylinders 21-inch, 33-inch and 52-inch by 40-inch stroke. Piston 

ce 
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together with a Westinghouse Air Compressor, piped to set 

up the air brakes on each string of cars. 

The vessel is equipped with steam steering gear, electric 

light plant, steam windlass and capstan and steam gypsies. 

A departure from the usual on this type of vessel is a 

hinged gate, enclosing the spron end of the ship for a height 

of 5 feet 6 inches above the car deck. This gate is for pro- 

tection from the heavy following seas, and is operated by a 

winch, located under the car deck and is raised up out of the = 

way when loading and unloading. : 

The cabins, consisting of smoking room, ook dining 

' saloon, 15 state rooms and crew’s quarters, are located on the 

shade deck. These are in pine and tastily finished in white 

enamel, all furnished complete. 

The machinery and boilers are all below the car deck, with 

_ harrow casings extending up through to above the shade deck 

for stacks and light wells. 

COAL BUNKERS. 

Two coal bunkers of 500 tons capacity each, one forward and 

- one aft of the boilers, extend across the ship with hatches 

_ between the rails of the tracks for fueling from hopper cars. 

ANN ARBOR NO, 

. made in one section. 

5,” IN SERVICE IN WINTER. 

valves are fitted to the high and the intermediate-pressure 

cylinders and a double-ported slide valve to the low-pressure 

cylinder. The valves are actuated by the Stephenson double 

bar link motion, fitted with direct type of steam reversing 

gear. The pistons are cast steel. The piston rods, crossheads 

and connecting rods are forged steel. The crossheads have 

single slippers of brass. The engine framing consists of 

cast iron housings of box section, fitted on a cast iron bed plate 

The crank shaft is of the builtup type. 

The thrust block is of the horse-shoe type’ The air pump is 

of the ordinary bucket type, with jet condenser, driven 

together with a cooler and a bilge pump from the high-pressure 

crosshead. 

The Institute of Metals, of Great Britain, has appointed a 

committee to investigate the subject of corrosion, and the 

first subject which will be taken up is that of condenser tubes. 

Sir Gerard Muntz, the president of the Institute, is naturally 

much interested in the subject, and G. D. Bengough, of the 

metallurgical department of Liverpool University, is in charge 

of the scientific work. 
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The bar before which all things mechanical must be 

tried and stand or fall by is commercialism. Opposi- 

tion will avail but a short time if a money gain is shown, 

All history bears us out in this statement. Labor-sav- 

ing machines or appliances can be translated as money- 

saving machines, and come they will, and to stay, for 

that very reason of saving, for they prove it. There 

is, however, much misrepresentation of facts. So 

often enthusiasm results in the fatal blunder of mis- 

taking a success for victory that the world has learned 

to be very cautious in accepting statements from those 

directly interested. It is refreshing and rare to obtain 

such data as are given in this issue on oil fuel as ap- 

plied to the revenue cutter Golden Gate, stationed on 

the Pacific Coast. The source of the information is 

such as to entirely preclude the possibility of error or 

sordid motives. That liquid fuel is being used in many 

places with great satisfaction is well known; but with 

the report referred to, in which it is so clearly shown 

how advantageous is its use, we look for a far more 

rapid advance in the future than in the past. There 

have been accidents reported with oil fuel, no doubt, 

but it does not need much brushing up of memory to 
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recall accidents and dangers where coal has been 

responsible. It is unreasonable: to anticipate that 

oil will become the universal fuel on shipboard, 

particularly in those parts of the world where coal is 

inexpensive and oil high in price; but the Pacific Coast 

of the United States is an ideal place for the use of 

oil, as evidenced by the figures quoted in the case of 

the Golden Gate. In very few places have engineers 

had the experience in using oil that those on the Coast 

have had, and this experience must, in a measure, ac- 

count for this remarkable showing. Furthermore, 

there are few, if any, ports as conveniently suited for 

oil-burning vessels as San Francisco, as oil is piped to 

the wharves, and all that is necessary to do to fuel a 

vessel is to tie up’to the wharf and connect up to the 

pipe line. 

The fact that a number of eminent engineering estab- 

lishments have taken up seriously building marine in- 

ternal-combustion engines leads to the belief that there 

is faith back of works in this form of marine drive, if 

not wisdom. ‘There are now several continental ships 

being fitted with this type of engine. Of three typical 

installations, one is a set of four-stroke cycle motor, 

single-acting cylinders of about 450 indicated horse- 

power; the second with a pair of two-stroke cycle 

motors, single-acting twin screws, each engine - of 

about 900 indicated horsepower; and the third, +a pair 

of two-stroke cycle motors, double-acting, of about the 

same power, and all of the Diesel type. It must also 

be remembered that in Germany there ‘have already 

been built fishing boats equipped with these engines. 

On the larger vessels compressed air is used for re- 

versing, while on the smaller boats a friction coupling 

and gear is employed. Of course, it is too soon to 

expect data as to the upkeep of large marine internal- 

combustion engines, but it will be the deciding point in 
their future use. It is probable that in the United. 

States, where fuel is cheap and labor dear, repairs bear 

a larger relation to the fuel saving than in Europe, 

where these conditions are reversed. Or, in other 

words, what is saved in fuel may be offset by repairs. 

There are none, we think, to deny that the repairs of 

internal-combustion engines are far greater than those 

of steam engines, but just how much greater in large 

sizes of engines is unknown and is of grave importance. 

In discussing the subject of the upkeep of internal- 

combustion engines with those. connected with their 

building and care it has been advanced that the cost of 

upkeep is not less than four times, or more than six- 

teen times, that of a steam engine—a wide margin in- 

deed. There is no question whatever but that the up- 

keep is more. That improvements are on their way 
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and will surely come is beyond question; but can the — 

fact be overlooked or made light of that steam acts 

with a push while gas acts with a blow? And which of 

the two systems will result in the greatest repairs is 

hardly a question. 
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Test of Twin Screw Tunnel Boat A. M. Scott. 

The board of engineers, appointed under Act of Congress 

to investigate the best type, and to design and build the best 

type of towboat and barges for navigation and transportation 

on non-tidal rivers, convened at Charleston, W. Va., in March, 

to examine, test and report on the twin screw tunnel steamer 

A. M. Scott, described in INTERNATIONAL MARINE ENGINEER- 

ING for November, 1910, and designed and built by the Charles 

Ward Engineering Works. The board required the boat to 

take a tow of six loaded coal barges over a very tortuous 

course, where the channel is first on the left side, then abruptly 

across the river to the right making an “S” or 

reverse curve to enter the channel and avoid the bar, thence 

side, 

_ to a narrow artificial channel made by wing dams and side 

walls, about 1/3 of a mile long, producing very swift water, 

difficult to enter and usually only accomplished by flanking 

until properly in line. Below is a narrow channel sharply 

curved its entire length, and very long, only navigable hereto- 

fore by continued flanking; thence through a shoal, hard to 

enter, through a lock to shoals, where the currents are trouble- 

some, making 16 miles of hazardous navigation. 

We are informed that the Scott took this tow over the 

entire course without ringing a single backing bell, except 

while waiting to enter the lock. The Scott returned later 

to Charleston, where she was very satisfactorily put through 

various maneuvers, loose, turning around by ruddér power 

head-on in this narrow river, backing straight up stream, 

steering to port backward and reversing to starboard without 

stopping her engines, then manipulating her in similar manner 

by the engines alone. This is believed to be the first time 

a boat has steered a tow of six loaded barges through such 

hazardous places. Six loaded barges is the standard tow for 

the largest towboats taking coal out of this river in 7.3 feet 

of water. 

¢ 

TECHNICAL PUBLICATIONS. 

Motion Study. Frank B. Gilbreth. Size, 5% b 
Pages, 110. Figures, 41. New York, toto: 
trand Company. Price, $2. 

y 714 inches. 
D. Van Nos- 

We think most people will rather smile at the general idea 

of Mr. Galbreth, until they take time to read with care his 

book. Usually the excuse will be lack of time, the very thing 

that the book proposes to save, and we believe that its perusal 

will repay many-fold those who are wise enough to know that 

they have yet to learn how to save time., 

inches. Industrial Plants. Charles Day. Size, 5 by 
The Engineer- Pages, 294. Illustratians, 48. New York: Th 

ing Magazine. Price, $3. 
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Tf we were about to build, or owned, an industrial plant, we 

would certainly buy Mr. Day’s book. In looking about us we 

find most admirable door checks that are a saving on our 

_ nerves, yet all over the country we also notice that a brick or 

the end of a string is doing duty on doors, and we fear that, 

figuratively speaking, this is the case far too oftenein industrial 

undertakings. The study of Mr. Day’s book should do much 

to correct this state of things. 

Heat. J. Gordon Ogden, Ph. D. Size, 5 by 7 inches. Pages, 
113. Illustrations, 46. b Chicago : 
Company. Price, 25 cents. 

Popular Mechanics 

We do not believe that anybody can possibly invest twenty- 

five cents to better advantage, unless he is starving, than by 

_ buying this book. The scientific information is most interest- 

a wa 
a 

ingly imparted, making the subject as attractive as a story 
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and, while engineers are conversant with much of the text, all 

will enjoy and profit by reading it. 

Applied Thermodynamics for 
Ennis, M. E. Size, 9% by 61% 
trations, 313. 
Price, $4. 

Engineers. William D. 
L inches. Pages, 429. Illus- 
New York: D. Van Nostrand Company. 

As we are every day bending our energies toward economy, 

this book of Mr. Ennis will repay those who are deciding on 

what prime mover is to be bought, or recommended. Mr. 

Ennis does not claim originality, but certainly sets before the 

student with far more than usual clearness the very broad 

subject of applied thermodynamics. 

COMMUNICATIONS. 

A Very Interesting Inquiry. 

Eprtor INTERNATIONAL MARINE ENGINEERING: 

Being a reader of your valuable journal, I take the liberty 

of asking you for a bit of information concerning a change 

which I propose to make in the ballast of a steel hull. 

It is 110 feet long, 35 feet beam and 10 feet deep; owing to 

the loads that are put on it, a lot of ballast is required. 

The hull is rapidly decaying, although very good as yet. I 

propose to remove the present ballast, concrete the interior 

entirely; in other words, to produce concrete hull inside the 

steel one. I propose to thicken up the concrete where I need 

ballast. Do you think this idea is a practical one? 

Montgomerey, Ala. STEIN. 

Epitror’s Nore.—It will be interesting to know if any of our 

readers have ever had any experience which will shed light on 

the above expressed idea. 

Epitor INTERNATIONAL MARINE ENGINEERING : 

Will you please let me know whether the heating surface of 

boiler tubes is figured from the exterior or interior diameter, 

and will you also give solution of the following problem? 

The volume in feet per second for a 48-inch pipe 3,000 feet 

long with a head of 3 feet. The total volume of water to 

come through this pipe in twenty-four hours is 16,000,000 

gallons. PIPE. 

The heating surfaces of boiler tubes are figured on their 

exterior when the heat passes around them, and on their in- 

terior when the heat passes through them as in return-flue 

boilers. ; 

To find the quantity of water in gallons when the diameter 

of pipe is known for a velocity of 100 feet per minute. Square 

the diameter in inches and multiply by 4.08. 

PERSONAL. 

Mr. Watter A. Post, whe has been general manager of the 

Newport News Shipbuilding & Dry-Dock Company for the 

past twelve years or more, has been elected president of the 

company, to succeed the late Mr. C. B. Orcutt. This is a 

very fitting recognition of the splendid work Mr. Post has 

done in building up this great shipyard. 

Mr. Ropert Watrace, of Cleveland, Ohio, one of the 

pioneer shipbuilders on the Great Lakes, died last month, aged 

70. He was one of the purchasers of the Globe Iron Works 

in 1869; later he expanded his shipbuilding interests, which 

afterwards became a constituent part of the American Ship- 

building Company. 
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Formal invitations have been issued in the name of Lord 

Brassey for the Institution of Naval Architects, 5 Adelphi 

Terrace, London, W. C., announcing that the Jubilee meetings 

of the Institution have been provisionally fixed for Tuesday, 

July 4, 1911, and the following days, when it is proposed to 

hold an international congress in naval architecture and marine 

engineering. The invitation has been extended to distin- 

guished naval architects, shipbuilders and marine engineers in 

all parts of the world. 

SELECTED MARINE PATENTS. 

The publication in this column of a patent specification does 

not necessarily imply editorial commendation. 

American patents compiled by Delbert H. Decker, Esq., reg- 

istered patent attorney, Loat & Trust Building, Washington, 

ID), C. 

974,516. LIFE-SAVING ATTACHMENT FOR SUBMARINES. 
SNIVELY S. PETERSON, OF SAN FRANCISCO, CAL. 

Claim 3.—The combination with a vessel adapted to be submerged, of 
a compartment in the vessel, and having ingress and egress door con- 
trolled openings, an edgewise swinging closure for the egress opening, 
means independent of said openings for admitting water into the com- 
partment, and independent means controlled from within the compart- 
ment for draining the compartment. Eleven claims. 

974,150. HYDRAULIC DREDGE. WILLIAM F. HUNTER, OF 
ARCATA, CAL., ASSIGNOR OF ONE-HALF TO THOMAS BATR, 
OF ARCATA, CAL. 

Claim 2.—The combination with a suction pipe having a cage on its 
inlet end, of a mouthpiece for said pipe having a portion partly covering 
the side of the cage to provide a side intake opening, and a gate carried 
by the mouthpiece for controlling said intake opening, the mouthpiece 
being rotatable and slidably mounted on the suction pipe. Eight claims. 

975,312. COALING DEVICE. VAINO ANDERSON, OF KNAPP- 
TON, WASH. 

Claim 1.—Ih means for transferring coal from one vessel to another, 
the combination of an elevator comprising a tube pivotally mounted 

upon the coaler and adapted to incline upwardly and outwardly there- 
from, a flexible chute connected with the delivery end of the elevator 
and inclining outwardly and downwardly therefrom and connected with 
the vessel to be coaled, and a cable and pulley system between the two 
vessels and the said tube to automatically raise and lower the adjacent 
ends of the tube and chute to adapt them to the relative movements of 
the two vessels when riding the waves. Three claims. 

975,534. METHOD AND APPARATUS FOR WRECKING 
BOE. SURES IN WATER. ROBERT OWEN KING, OF BUF- 

Claim 2.—An apparatus for wrecking bodies sunk in water, comprising 
a support, a drilling device mounted on said support, and electro- 
magnets pivotally mounted on said support on opposite sides of the 
ga ine, device and adapted to attach themselves to said body. Four 
claims. 

975,528. HATCH-FASTENER. 
CLEVELAND, OHIO. 

Claim 1.—In a hatch cover and tarpaulin clamping device, a bracket, 
a pair of independently movable clamping members, said bracket having 
a fulcrum support for one of said members and an inclined face or 
abutment for the other, and means one one of said clamping members and 
engaging the other for forcing one of the same downward onto the hatch 
cover and the other in engagement with said inclined face and hence 
latterly toward the coaming. Two claims. 

975,699. 
COLM LILLIEHOOK, OF STOCKHOLM, SWEDEN, ASSIGNOR, 
BY MESNE ASSIGNMENTS, TO EMMA IDA  BERTHOLDE 
CRAGGS, OF MIDDLESBROUGH, ENGLAND. : 2 

Claim 2.—A metal ship constructed with a plurality of continuous 
longitudinal beams directly attached to the deck plating, and a plurality 

ALEXANDER HYND, OF 
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of cross beams disposed under the inner edges of the longitudinal deck 
beams; the upper longitudinal beams of the vessel being in preponderant 
number in relation to the cross beams. Three claims. 

ee PROPELLER. GEORGGE B. MARTIN, OF MARIETTA, 

Claim 1.—The combination with a boat having a suitable suorce of 
power, of triple propellers carried by the stern of said boat and adapted 
to be operated by said source of power, each propeller comprising a 
housing adapted to be carried by the bottom of the boat, cam ribs carried 
by said housing, a sleeve journaled in the bottom of said boat, a re- 
volable shaft extending through said sleeve and adapted to be revolved 
by said source of power in an opposite direction from said sleeve, pro- 
peller arms carried by said shaft and said sleeve, and pins carried by 
said arms and adapted to engage said ribs and rotate said arms in a 
desired direction. Four claims. 

976,588. HYDROPLANE MOTOR-BOAT. CHARLES MELDAU, 
OF NEW YORK, N. Y. 

Claim 2.—A motor-boat provided with a bow-keel increasing gradually 
in depth, astern-keel also increasing gradually in depth, an intermediate 

SHIP OR VESSEL. CARL JOHAN FREDRIK MAL- . 

keel between the bow and stern keels, hydroplanes supported on said 
intermediate keel, and lever-mechanism for lowering or raising the in- 
termediate keel and hydroplanes on the same. Eight claims. 

977,488. AUTOMOBILE TORPEDO. GREGORY CALDWELL 
DAVISON, OF QUINCY, MASS. 

Claim 1.—An automobile torpedo comprising a shell containing a 
chamber or flask for the storage of air or gas to develop the motive 

power, and machinery for driving the torpedo, and an explosive charge 
within the shell at the very stern thereof, whereby the gases resulting 
from the detonation are enabled to expand in the direction of the cbject 
attacked. Two claims. 

977,815. PROPELLER. WILLIAM B. MAXWELL, GROVE 
C. MAXWELL AND EDWARD BUCKMAN, OF NEW YORK, N. Y. 

Claim 1.—A propeller comprising a pair of blades having their circum- 
ferences disposed in the form of spirals from their leading edges to 
their following edges, the progressing face of one blade and the re- 
treating face of the other merging into a continuous curve which ex- 
tends from the eleading to the following edges, respectively, of said 
blades. Two claims. 

977,901. CUTTER FOR HYDRAULIC DREDGES. 
W. ROBINSON, OF MONTREAL, QUEBEC, CANADA. 

Claim 1.—In a cutter for hydraulic dredges, the combination of a 
plurality of continuous spiral blade arms, each having a hub section on 

- ARTHUR 

its inner end, and means for connecting 
tinuous hub, Eight claims. 

978,090. SHIP-MODEL TESTING. 
KAMP, OF KIEL, GERMANY. 

HERMANN WELLEN- 

Claim 1.—In tank testing appliances of the character described, means 

adapted to engage the model tested for imparting an initial velocity 

said hub sections into a con- 
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thereto, said means having limited duration of action a weight, and 
means in connection therewith for moving the model so as to maintain 
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its initial velocity during the period of measurement after the means 
for imparting initial velocity has ceased to act. Six claims. 

978,677.. SCREW-PROPELLER. DAVID WATSON TAYLOR, OF 
THE UNITED STATES NAVY. 

Claim 9.—A propeller blade having in its developed section a substan- 
tially straight face extending to a sharp leading edge, and a back formed 

by a com>ound curve concave to the face in the immediate vicinity of 
the leading edge and convex over the major portion of the bank, and 
ribs, concentric with the axis of rotation of the blade only on the 
leading portion of the back of the blade. Fifteen claims. 

973,860. BARGE. RICHARD J. DONOVAN, OF AMBRIDGE, PA. 
Claim 1.—A wooden barge having a steel rake end, consisting of side 

plating, bottom plating curved upwardly to form the rake, head or 
pemping block, a steel handling deck, and a steel water-tight bulkhead. 
wo claims. 

972,809. LIFEsBOAT APPARATUS. AUGUST BRUN, OF CHI- 
CAGO, ILL. 

Claim 1.—In life-boat launching apparatus, the combination with a 
boat, of a supporting device which supports the keel and the sides of the 
boat and holds said boat in substantially horizontal position, an ejecting 
device which is movably mounted on said supporting device so as to 
engage one end of said body, and means for moving said ejecting de- 
vice so as to force said boat lengthwise of said supporting device and 
eject the same therefrom. Twenty-one claims. 

973,227. SUBMARINE BOAT EQUIPPED WITH SUBMERGING- 
PLANES. LAWRENCE Y. SPEAR, OF QUINCY, MASS.,_ AS- 
SIGNOR TO ELECTRIC BOAT COMPANY, OF NEW YORK, N. Y., 
A CORPORATION OF NEW JERSEY. 
_ Claim 1.—A submarine or submersible boat having submerging planes, 

_ in combination with mechanism for supporting the planes against the 
blows of waves on their under surfaces when they are out of water, 
said mechanism comprising a_ transversely extending structure lying 
closely above the planes so that it will receive the thrust of blows 
directed against their under surfaces. Seven claims. 

931,546. UNDER-WATER VEHICLE. SEBASTIAN ZIANI DE 
FERRANTI, OF GRINDLEFORD BRIDGE, ENGLAND. 

Claim 1.—In combination in a submersible, a combustion motor carried 
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by, the same, a combustion chamber therefor, means for introducing into 
_ said chamber combustible and an excess of oxidizer, together with means 
_ for replacing said excess of oxidizer by a fluid other than said oxidizer 
under certain working conditions. 
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983,467. GYROSCOPIC STEERING APPARATUS. 
WALDRON, OF BROOKLYN, N. Y. 

Claim 2.—The combination in a gyroscopic steering apparatus of a 
casing, an outer gimbal ring fulcrumed in said casing, an inner gimbal 

JOHN C. 

ring fulerumed in the said outer ring, a fly-wheel journaled in the inner 
ring, a steering engine connected to the casing, a valve chamber for the 
steering engine, an outer rotative cylindrical valve in the valve chamber 
of the engine, an inner tubular valve in the outer valve, connections be- 
tween the said outer gimbal ring and the said inner tubular valve, and 
means to turn and locate the outer valve in operative position. 

panes ee: FLOATING DOCK. HANS GIESE, OF BERLIN, GER- 

Claim 1.—A floating or off-shore dock, comprising a bottom pontoon 
having a chamber into which water passes while lowering the “dock, and 
in which air is compressed by the entering water, a chamber to which 
water is admitted for sinking the dock, and means for forcing com- 
pressed air into said last-mentioned chamber to expel the water there- 
from while water is being at the same time expelled from the first- 
mentioned chamber by the air compressed therein. 

981,922. ELECTROLYTIC SHIP-CLEANER. GEORGE W. FRA- 
ZIER, OF PITTSBURG, PA.; MARY E. FRAZIER, ADMINISTRA- 
TRIX OF SAID GEORGE W. FRAZIER, DECEASED, ASSIGNOR 
TO PITTBURGH ELECTROLYTIC MFG. CO., A CORPORATION 
OF PENNSYLVANIA. 

Claim 1.—In a ship-cleaner, the combination with a source of elec- 
tricity, of a body movable independently of the ship to be cleaned, an 
electrode connected -with and adapted to be supported in the water by 
the said body, and conductors leading from the source of electricity to 
the said body, one of the conductors being connected with the electrode, 
and another conductor arranged to be connected with the metal exterior 
of a ship. 

984,285. HULL CONSTRUCTION. WILLIAM EDWARD Mc- 
NEILLIE, JR., OF NEW ROCHELLE, N. Y. 

Claim: 2.—A hull construction, including a longitudinal beam, angle 
irons secured against the opposite sides of the beam and having their 

out-turned flanges registering with the upper edge of the beam, a plu- 
rality of curved ribs secured in longitudinal spaced relation against the 
angle iron and extending upwardly therefrom, angle beams carried 
across the upper ends of the ribs and extending inwardly from the 
same, arched girders transversely disposed across the upper ends of the 
ribs and secured at their opposite ends upon the angle beams, a wire 
meshing secured against the outer faces of the ribs and the girders, and 
a body of concrete molded about the meshing to engage the ribs and the 
girders. 

983,917. PROJULSION OF _ SHIPS. 
MAVOR, OF GLASGOW, SCOTLAND. Pax : , 

Claim 1.—For the propulsion of a ship, the combination with a main 
thermo-mechanical plant of a supplementary alternating current electric 
plant capable of being used cither alone or in conjunction with the main 
plant, at will, for driving the ship at different speeds and comprising an 
alternaung, current driving equipment capable of being run at different 
speeds. 

984,152. WRECKING APPARATUS. FREDERICK OLIVER, OF 
CHARLOTTE, N. C. : : f 

Claim 1.—Apparatus for releasing grounded vessels, including mani- 
folds, jet pipes suspended therefrom, means for supporting the manifolds 
in advance of the hull of a vessel, means for establishing com- 
munication between the manifolds, said manifolds and, jet, pipes 
being arranged to form a substantially triangular depression in the 
water-bed by the discharge of jets of fluid therefrom, flexible connections 
between the lower end of the jet pipes on each manifold, flexible con- 
nections between the jet pipes of the several manifolds, and forwardly 
and upwardly extending means for connecting the lower ends of the 
jet pipes to a supporting structure. 

980,155. MARINE COMPASS. HARRY HERTZBERG, OF NEW 
YORK, N. Y., ASSIGNOR TO ABBOT A. LOW, OF HORSESHOE, 
N. Y.. MAURICE J. WOHL, OF NEW YORK, N. Y.,. AND HARRY 
HERTZBERG, OF BROOKLYN, N. Y., TRUSTEES. ote J 

Claim 1.—A compass comprising a box, a non-spillable liquid cup posi- 

tioned therein. the side wall of said cup being curved inwardly upon 
itself and producing a mouth the diameter of which is less than that of 
said cup, a staff stepped in the cup and extending through the small 
diameter mouth portion thereof to a point above said cup, a magnetic 
needle mounted on the staff, and a float attached to the staff and adapted 
to be immersed in liquid to be contained in the cup. 

HENRY ALEXANDER 
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British patents compiled by G. E. Redfern & Company, 

chartered patent agents and engineers, 15 South street, Fins- 

bury, E. C., and 21 Southampton building, W. C., London. 

MARINE STEERING GEAR. F. L. MARTINEAU, 21,932. 
LONDON. 

This invention relates to the combination of a pump whose pistons 
have a variable stroke, a continuously running electric motor-and a 
of hydraulic 

air 
rams directly connected to the rudder head. The wheel 

gs = 

) ( 

operates the stroke-varying rod through a worm and quadrant levers. 
The consequent travel of the rams operates through levers and links 
to return the rod and retain the rams in their new position until the 
wheel is again turned. An emergency pump worked by hand is pro- 
vided, and stop valves as shown are provided for establishing the several 
water circuits. 

22,320. AUTOMATIC APPARATUS FOR LIGHTHOUSES, ETC. 
F. G. ATTWOOD, LONDON. 

By this invention gas at constant pressure (from a reservoir through 
a reducing valve) enters an impulse chamber fitted with a diaphragm 
whose movements open and close through a system of. levers, the gas 
supply inlet and burner outlet, alternately, to give intermittent or flash 
lights. The diaphargm also operates a ratchet and pawl mechanism 
for winding a clock which times the working of the apparatus, by turn- 
ing a shaft once every twenty-four hours, to throw the apparatus out of 
and into gear at sunrise and sunset, respectively. The variation in time 
ts corrected for by a worm connected with the operating cam, and which 
is caused by a star-wheel carried by the shaft to make one-seventh of a 
rotation each day. Another clock may rotate a lantern. 

25,232. PROPELLERS. W. H. DOBSON, GRAVESEND. 
Relates to paddles which revolve completely within the water. By. this 

invention only the blades project beyond the skin of the ship, the drum 
which carries them having its axis at right angles and its water side flush 
with the plates. The blades are rotated, for feathering each upon its 
axis, by toothed gearing. Water is allowed to form a layer between the 
drum and its casing and any passing through is pumped overboard. The 
flow is entirely stopped when the propeller is inoperative by means of a 
conical ring, which can be moved axially to close the clearance space. 
It can be shown geometrically that the average angle at which these 
blades meet the water is greater than that of screw blades, while their 
Absolute speed is less. 

8,186. STARTING AND REVERSING MARINE INTERNAL 
CoS ON ENGINES. DR. P. PRAETORIUS, STETTIN, 
ERMANY. 
Diesel engines are by this invention provided with ‘‘ahead” and 

“astern” turbines, the motors of which are secured to the crankshaft 
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This method allows of or r compressed’ air. 
maneuvering ships having these engines with great safety and facility. 
The radius of action of the turbines is increased by leading the exhaust 

and operated by steam 

from the main engine into the jacket and, when compressed air is used, 
the compression pump may exhaust air through a separate pipe with 
advantage. 
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25,784. ELECTRICAL PROPULSION OF SHIPS. SIEMENS 
BROS. DYNAMO WORKS, LTD., AND DR, KLOSS, LONDON. 
A ship having four propellers is driven by means of asychronous in- 

duction motors and generators, two of the motors being driven at normal 
speed by generators, the frequency of which is fifty-two times the fre- 
quency of the generators which drive the remaining motors at normal 
speed. The frequencies of one or more of each set of generators having 
normal frequencies can be halved at constant-speed by interchanging the 
connections between generators and motors. 

29,185. MANUFACTURING GEAR FOR TURBINES. 3 i 
BLENKINSOP, DOVER COURT. J28 

According to this invention, gear is adapted to so control the supply 
of steam from the center turbine to the outer turbines that when steam 

is cut off from either of the latter the other is receiving steam, thus 
enabling the center turbine and one outer turbine to go ahead while the 
other turbine may be either stopped or going astern. A hand wheel 
drives, through shaft and bevel wheels, a cross shaft geared to two side 
shafts, each having a female screw at its end nearest the valve and 
squared at its other end to engage and slide in the boss of the wheel 
that drives it. The female screws of the shafts screw into the two male 
adjusting screws of the valves. By rotation of the wheel in either 
direction one of the valves is closed by the end of the corresponding 
shaft bearing upon the valve actuating lever and the other valve is left 
free to work as usual, 

16,160. SUBMARINES. G. PINO, GENOA. 
The invention provides a device for saving the lives of persons who 

are imprisoned on a submarine which cannot be made to ascend in the 
water. In escaping, a person passes through the manhole j into the 
casing Ub, then he enters the buoyant chamber a through a door 1, which 
he closes after him. He then opens cock k1 and lets water through pipe 
k to fill the casing so that when screws f? are retracted the chamber a 
will rise from the vessel to the surface, where it will float with the cap 
h uppermost. / is a window. 

28,948. MARINE TURBINE INSTALLATION. AKTIEN- 
GESELLSCHAFT. BROWN, BOVERI & CIE., BADEN. 

This is a development of the invention No. 22,746, 1908, in which the 
propeller thrust of one turbine is counteracted by balancing devices in 

For maximum power chamber k is set in communica- 
tion with chamber /, whilst for decreased power the valve o is turned 
and the pipes m and p are connected. Corresponding to the power, one 
of the stages of the turbine c is tapped and steam allowed to flow into 
the chamber k, and completely balances any axial thrust, even with the 
smallest loads. The valves are adjusted automatically when cruising. 

29,895. SUBAQUEOUS AUDIBLE SIGNALLING APPARATUS. 
S. M. DAVISON, CAMBRIDGE, U. S. A. 

This invention consists in securing to the skin of a vessel an en- 
closure in which is a shell free from the walls of the enclosure, and be- 

another turbine. 
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tween the walls of the shell and the walls of the enclosure the air is — 
withdrawn to form a vacuum which prevents sound passing to the inner 
chamber in which the receiving device is suspended. Another feature 

is the intensifying of the sounds passing, by insulating the receiver from 

the ship’s noises, etc., so that only such vibrations as are received by the 

hull from without are transmitted, this insulation also largely absorbing 

vibrations caused by the engines, etc. 
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A 20-INCH HYDRAULIC DREDGE. 

The dredge illustrated herewith was specially designed to 

meet the particular conditions of the New York barge canal 

and is based on the design of the 30-inch hydraulic dredge, 

also built by the American Locomotive Company, New York, 

for the commissioners of Lincoln Park, Chicago. It was put 

in commission in September, and was in continuous service 

from that time until late in December, when winter neces- 

sitated the discontinuance of operations. In March, opera- 

tions were again resumed. From Sept. 15 to Oct. 15, the 

total output, solid bank measurement, was 238,058 cubic yards. 

Per oes 

cutter through a set of gears on the trunnion head. These 

gears are encased in a water-tight compartment, and oil 

pockets are provided, which keep the teeth of the gears con- 

stantly lubricated. A ball joint connects the suction pipe on 

the frame with the one in the hull. This ball is so located 

that it is totally immersed in water, thus preventing any pos- 

sible chance of air leaking into the pipe. 

The hull of the dredge is of wooden construction, with a 

heavy steel girder running fore and aft. It has a length of 

137 feet. The width is 36 feet, and the depth is 10 feet 2 

20-INCH DREDGE BUILT’ BY ATLANTIC EQUIPMENT COMPANY. 

During the first half of the month a great many obstacles, 

such as tree stumps and large boulders, were encountered, but. 

the cutter and its machinery were proof against accident on 

this account. Most of the material excavated was a hard, 

blue clay, which had to be sliced off by the cutter blades 

before it could be drawn into the suction pipe. The cutter 

used is of the open type, with spiral chrome steel_ blades. 

Though complete data covering the whole period of opera- 

tion are not at present available, a careful record kept for 

the fifteen days ending September 30 showed that the coal 

consumed was 1.85 pounds per indicated horsepower per 

hour, and the material was delivered at a point 1,200 feet 

from the dredge. One of the noteworthy and interesting 

features in the design of this dredge is the arrangement for 

supporting the suction frame and cutter drive. The upper 

part of the suction frame is formed of a large steel casting or 

trunnion head, which rotates in bearings let into the sides 

of the well. The countershaft of the cutter engine is located 

on the axis of these side bearings. The engine drives the 

2 

inches. A main pump of centrifugal type, built entirely of 

steel, is employed. The shell was made of extra thickness 

to compensate for wear, and liners were omitted to simplify its 

construction, their continualremoval being more expensive than 

a new shell replaced at long intervals. The main pumping en- 

gine is of the marine vertical, triple-expansion type, and indi- 

cates 700 horsepower at 225 revolutions. A heavy cast iron bed 

plate furnishes the foundation for the main engine and pump. 

On this bed plate are also located the thrust bearings, which 

consist of five adjustable cast steel horse shoes, babbitt-lined. 

They are so designed that any of them can be dismantled for 

inspection while the dredge is in operation, which materially 

facilitates the up-keep. The pump has a 20-inch discharge and 

a 20-inch suction. Its runner is 72 inches in diameter, which 

at 225 revolutions gives the required peripheral speed for dis- 

charging through 1,500 feet of pipe. The surface condenser, 

having 1,700 square feet, receives the exhaust from the main 

and auxiliary engines. Boilers:of the water-tube type, carrying 

175 pounds of pressure per square inch, are employed. They 
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have a total heating surface of 6,040 square feet, with a total 
grate surface of 135 square feet. Water is furnished to the 
boilers by feed pumps of the Admiralty type. These are con- 
nected with the hot well, which receives the condensed steam 
from the main engine, winch and cutter engines. A heater 
installed between the feed pumps and the boilers receives the 
exhaust from the smaller auxiliary engines. Large, easy 
bends, instead of the customary elbows, are employed in all 
piping throughout the dredge of a size from 3 inches up. 
This gives the minimum amount of resistance to the flow of 
steam. 

The winch engine is an 8 by 10 inch double vertical engine. 
It has five drums for the operations of swinging the dredge 
and hoisting the ladder and spuds. A self-contained engine 
located in the hold of the boat drives the cutter. This engine 
has double cylinders 10 x 14 inches. Reducing valves are 
placed in the pipe line of both the cutter and winch engines, 
and the steam pressure reduced to accommodate these engines, 
which only require roo pounds pressure per square inch, 

New York State Barge Canal. 

While it will be some time before the Barge Canal will be 
completed, it will be convenient to have the data given below 
at hand to guide those who may in the future be interested in 
building vessels to navigate its waters. A general outline is 
given of the various routes, which are in the main now fixed, 
although some slight changes may be made on further con- 
sideration. 

There seems to be an error in the State publication as to the 
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Canal to near Medina to a junction with the Niagara River at 

‘Tonawanda, thence by the Niagara River to Black Rock har- 

bor to Buffalo, and on to Lake Erie. 

Opening and Closing: While in construction the canal is 

to be opened not earlier than May 15, and be closed no later 

than Noy. 15. Tae 

A Useful Broom Handle. 

The life of the marine engineer is sometimes lightened by 

engineering experiences which are not included in the text- 

books, and incidentally a good deal of human nature is dis- 

played in the course of such incidents. One of these may be 

worth mentioning as a horrible example. An engineer’s ap- 

prentice who was willing, but inexperienced, was sent to fit a 

sea-cock handle onto the sea-cock under the engine-room floor. 

As this was in a rather awkward position, the youngster was 

seized with a brilliant idea which was entirely original, and 

which nearly resulted in sinking the vessel. He thought that 

it would be a good plan to slack back the nuts of the sea- 

cock gland, take out the plug and fit the handle onto it in the 

vise. Immediately, however, that he got the nuts off the 

pressure of water outside the vessel (which was loaded) 

forced the plug out of the cock and the inrush of water 

knocked the youngster down. He was so horrified at the re- 

sult of his ingenuity that he did not advise the engineer until 

some time afterwards. When, however, the trouble could no 

longer be concealed the problem of plugging up the hole be- 

came an urgent matter. The actual plug was under water in 
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-CUTTER OF THE 20-INCH HYDRAULIC DREDGE. 

depth of water, as both 11 and 12 feet are given, but the latter 

figure is correct. 

BARGE CANAL, 

The width at bottom to be 75 feet minimum. 

The depth to be 12 feet minimum; over sills, 11 feet. 

Water cross section to be 1,128 square feet. 

Locks: Length, 328 feet; width, 45 feet ;, depth, 12 feet. 

All bridges, either fixed or lift, shall have a clear passage- 

way of not less than 15% feet at its highest ordinary water 

level. 

ROUTES, 

Eastern Division: From Troy up the Hudson River to 

Waterford, through People’s Island by new canal and back to 

the Mohawk River to Little Falls to just east of Jacksonburg, 

to Herkimer to Rome, through Wood Creek to Oneida Lake. 

Middle Division: Through Lake Oneida to Oneida River 

to Three River Point to Seneca River to Onondaga Lake out- 

let, continuing up the Seneca River to Jack’s Reefs. 

Western Division: Thence westerly up the Seneca River to 

the mouth of the Clyde River to the present canal, or a line 

selected by the State Engineer, to Fairport; thence following 

the old. canal route to about four miles west of Pittsford, 

across country south of Rochester to the Genesee River near 

South Park, across the river to near Johnson and Seymour, 

then west of Rochester, joining the present canal one mile 

east of South Greece, following thereafter the present Erie 

the bilge, and couid not be found, and, after a few moments of 

agitated thought, the only thing that the engineer could think 

of was to sit tightly on the sea-cock until the plug was located. 

It was found shortly afterwards after the bilge pumps had 

been set to work, and replaced in the hole. 

Trouble, however, reasserted itself. It was difficult to see 

how to get the gland on over the plug, as immediately the 

pressure of the hand was taken off the plug it was forced out 

again in projectile fashion. By dint of further brain processes 

the engineer got the idea of using a broom shank. The end © 

of the shank was placed on the head of the plug and pressed 

hard home, while the gland was placed over the other end. 

The length of shaft allowed the manipulation of the gland 

down onto the plug, and it was then easy to fit it in position. 

The main lesson of this illustration is to show that, no 

matter how smart an apprentice or unskilled laborer may be, 

it is inadvisable to give him the simplest job to do without 

exercising an adequate amount of supervision oyer him, as 

quite unexpectedly he may be seized with an inspiration of his 

Dy, 

own. Broom. 

Newcastle. 

The Captain John Ericsson Memorial Society of 

Swedish Engineers kas taken permanent quarters in the 

Engineering Societies Building, 29 West 3oth street, New 

York City. The membership of this society comprises leading 

Swedish engineers in all parts of the United States. 
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Clay=-Cutting Suction Dredger for New Zealand. 

The pontoon suction dredger illustrated herewith,has been 

constructed for the Auckland Harbor Board by Fleming & 

Ferguson, Ltd., Paisley, for work in deepening the harbor and 

reclamation of land at that port. The vessel has been de- 

signed to dredge 1,000 tons per hour from a depth of 33 

feet, and discharge this quantity through 3,000 feet of floating 

pipes over a retaining wall-17 feet high. The connections’ for 

the floating. pipes can be taken from either side or one end of 

the vessel as required, sluice valves being fitted to suit the 

different connections. The pump is built up of mild steel 

plates, and lined on the wearing surface with special steel 

renewable wearing plates. The impeller is made of cast steel, 

with renewable blades bolted on. The pump throughout is of 

strong construction to withstand the heavy shocks encountered 

in operations of this description, and it is of the single-suction. 

type now generally adopted in. this class of work. 

The engines for driving it are of the triple-expansion, 

vertical marine condensing type of 1,200 indicated horsepower. 

The cutter is driven by independent ‘compound-condensing 

engines through gearing and shafting led along the top ‘of the 

suction pipes. The suction pipe works through a center well 

in the vessel, and is raised and lowered by wire rope tackle 

connected to an independent engine placed below deck. The 

gear for working the engine is led to a convenient position on 

the deck. A complete outfit of the auxiliaries usual in this 

class of vessel is fitted, and steam for all purposes is supplied 

by two large marine boilers, constructed to Board of Trade 

and Lloyd's requirements for a working pressure of 170 

pounds per square inch. The hull is built of Siemens-Martin 

mild steel plates and angles, and is riveted up to Lloyd’s re- 

quirements. Special strengthening girders and doubling plates 

are fitted alongside the suction pipe well, and at the sides of 

boiler casing, in order to compensate for the large deck 

hatches and to withstand the shocks and vibrations consequent 

on the dredging operations. The watertight bulkheads ex- 

tend from the keel to the deck, and sub-divide the vessel into 

officers and crew. These cabins are roofed with thick pine to 

resist the heating action of the sun, and have tastefully fur- 

nished living and messing accommodation. Manceuvring 

operations are controlled by means of three steam winches, 

two forward and one aft; and these, with their equipment of 

anchors and chains, make the handling of the vessel easy. The 

outfit of the anchor davits, hand pumps, steam suction piping 

for bilges, etc., together with holds, stores and workshop, all 

tend to make the vessel a high-grade plant for cutter dredging. 

This is the second vessel of this class built by Fleming & 

THE CLAY CUTTER, 

Ferguson, Ltd., for the Auckland Harbor Board, and the 

Board, being so well satisfied with the first, decided to get a 

larger vessel of the same type. 5 

New Zealand has recently been making great improvements 

in her harbors, and in carrying out the necessary deepening 

operations it has been essential to obtain a number of up-to- 

date dredging machines, and Messrs. Fleming & Ferguson, 

Ltd., have built and delivered the following: Twin-screw 

trailing suction hopper dredger Eileen Ward, built in 1910 for 

FLEMING & FERGUSON DREDGE FOR NEW ZEALAND. 

six watertight compartments. 

operated from the main deck, is fitted to the bulkhead between 

the engine-room and the stokehold. The coal bunkers and 

feed-water tanks are placed about ’midships, evenly divided 

athwartships, and by their positions have little effect on the 

trim of the vessel, although both coal and feed-water are 

being consumed while the vessel is in operation. Both the 

engine space and the boiler space are covered with deck 

houses, large, airy and well lighted, easy of access, and ar- 

ranged generally for stability and convenience. At the fore 

end of the ship there are two deck cabins for the use of the 

A sliding watertight door,. the Westport Harbor Board. This dredger was specially de- 

signed with heavy cast steel gravel pumps, capable of dealing 

with boulders up to 12 inches in diameter. She was also de- 

signed for stationary dredging. Her hopper capacity is 1,000 

tons, and she is capable of loading herself in twenty minutes, 

rate of dredging being 3,000 tons per hour. Twin-screw stern- 

well bucket hopper dredger Hapai, capable of raising 1,000 

tons material per hour from a depth of 45 feet. Hopper 

capacity 900 tons. This dredger is fitted with cast steel 

picks, to enable her to dredge rock and other hard material. 

Built in 1910 for the Auckland Harbor Board, New Zealand. 
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The twin-screw combined bucket and suction dredger Pari- 

tutu, having the mouthpiece fitted with a rotary cutter for 

dealing with hard material, was built in 1910 for the New 

Plymouth Harbor Board, New Zealand. 

Clay-Cutting, Hydraulic Dredger for the River Nile. 

A vessel, or, more properly, a clay-cutting hydraulic dredge, 

was shipped to Khartoum from the works of Messrs. Lobnitz 

& Company, Ltd., of Renfrew, for the Egyptian government. 

for service on the Upper Nile, not long since. 

The dredge was designed by Mr. A. W. Robinson, M. Inst. 

C. E., Montreal, Can. The actual building was under the 

direction of the Egyptian Department of Public Works, whose 

adviser is Mr. C. E. Dupuis, and Mr. P. M. Tottenham, In- 

spector-General of Irrigation. The vessel was shipped out to 

Khartoum by sea and rail and there erected: being self- 

propelling it was able to make the voyage up the river several 

hundred miles to the place where work is in progress. The 

dredger is of the hydraulic type; it is designed to make wide 

cuts in the bed of the river, and to deposit the spoil on the 

SECTIONAL VIEW OF A FLEMING & FERGUSON CLAY CUTTER. 

END VIEW OF LOBNITZ DREDGE, 

banks through a floating pipe line having a suspended shore 

discharge. The hull is of steel, approximately rectangular in 

plan and section, 162 feet long by 38 feet beam. The ma- 

chinery is mounted on the main deck and in the hold, the two 

upper decks being divided into accommodation for the officers 

and crew. A heavy steel suction frame is mounted in front, 

upon the end of which is fitted a powerful rotary cutter, 

adapted for dealing with stiff clays and heavy soils as well as 

I softer material. The suction frame projects sufficiently in 

front to enable the vessel to cut its own flotation through solid 

ground when necessary. 

Two steel spuds, or vertical anchors, are fixed in slides 

near the stern, each having a sharp point on the bottom, which 

holds in the ground and constitutes the anchorage for the 

vessel. The latter is caused to oscillate from one side to the 

other upon one or the other of these spuds as a pivot, by 

: means of side lines carried out from the forward end and at- 

Aft Hold 
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tached to the shore. The cutter makes a lateral cut upon an 

arc of a circle, and has a clear swing from side to side of 150 

feet; it can make a channel of this width by 25 feet in depth at 

The main machinery consists of a centrifugal one time. 
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and the coal bunkers are arranged amidships, so as not to alter 

the trim of the vessel with varying load of coal. The dredge 

is propelled by a stern paddle-wheel, driven by horizontal com- 

pound engines of the usual type. The underbody of the hull 

VIEW SHOWING DISCHARGE PIPE LINE. 

dredging pump driven by a triple-expansion engine of 700 

horsepower, together with boilers, winches, auxiliaries, cutter- 
is shaped or cut away forward and aft to facilitate propulsion, 

but it is designed more for stationary dredging work than for 

ANOTHER TYPE OF 

driving gear, etc., all of very complete and substantial de- 

scription. 

The boilers are of the Babcock & Wilcox watertube type, 

LOBNITZ DREDGE, 

navigation. Suitable steering gear is arranged on the upper 

deck forward, where are also placed the levers and signals for 

operating the vessel when dredging. The accommodation for 
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officers and crew is made especially roomy and comfortable. 

Separate decks are devoted to the native crew and the officers, 

each with accommodation for sleeping and dining in the open 

air, under double-shade decks and mosquito protection. The 

entire deck space of the three dredgers, and also the machinery 

space, are enclosed by mosquito netting of oxidized bronze, 

twelve meshes to the inch, in interchangeable steel frames, so 

arranged as to be readily removable. 

The discharge pipe consists of a number of flexibly-con- 

nected floating sections and a terminal pontoon, from which 

the end of the pipe is suspended. The overhang of the sus- 

pended portion may be as much as 200 feet if required, so 

that the spoil may be put well back in marshy places. The 

flexible joints are of a new type, an all-metal, self-packing ball 

joint, avoiding the use of rubber or Jeather sleeves. The 

rotary cutter is of the Robinson improved type, and is of cast 

LOBNITZ DREDGE ON 

steel, with renewable cutting edges. The blades are made of 

special form, to cut heavy clay with as little resistance as pos- 

sible, and are self-clearing. The strength of each blade is suf- 

ficient to safely withstand the strain due to. encountering im- 

movable resistances when running at full speed. This type of 

cutter apparatus represents the latest development of hydraulic 

dredging in heavy clay soils, and the success which has at- 

tended its use will have the effect of greatly extending the field 

of usefulness of this type of dredger, which had heretofore 

been thought useful only for sand or soft material. The 

strength and digging action of the cutter blades are fully equal 

to those of the buckets of the ladder type of dredger; the 

machine can therefore do work in any material that is adapted 

for hydraulic transportation through pipes equal to that 

carried out elsewhere by ladder dredgers. 

Board of Trade Examiners. 

We are informed that the Board of Trade has issued new 

instructions to examiners and candidates for certificates as 

‘May, Iott 

engineers in the mercantile marine. According to these in- 

structions, on and after Jan. I, 1915, a candidate for a second- 

class engineers’ certificate will be required, in addition to the 

present qualifications, to have served eighteen months at sea 

as engineer on regular watch on the main engines or boilers 

of a foreign-going steamers of not less than 66 nominal horse- 

power, or twenty-seven months in a home trade steamer of 

not less than 66 horsepower. A candidate for a first-class 

certificate must, in addition to this, 

(a) have served at sea for’ eighteen months with a second- 

class certificate of competency or service on regular watch on 

the main engines or boilers of a foreign-going steamship of 

not less than 99 nominal horsepower ‘as senior engineer in 

charge of the whole watch, or 

.(b) for 27 months with a second-class. certificate of com- 

petency or service as first engineer of a home trade steamer 

THE LAUNCHING WAY. 

of not less than 99 nominal horsepower, or three years with a 

second-class certificate of competency or service as second 

engineer of a similar vessel, or 

(c) have served three years nine months with a second-class 

certificate of competency or service as third engineer of a 

home trade steamer of not less than 99 nominal horsepower, 

if during the entire period he has been the senior engineer in 
charge of the whole of a watch on the main engines and 

boilers, or 

(d) possess, or be entitled to, a first-class certificate of ser- 

vice. There are also new instructions regarding the value, 

for certificate purposes, of time spent in technical and scien- 

tific training at schools recognized by the Board of Trade for 

the training of marine engineers. 

The Boiler Accident on the Delaware. 

So many wild statements have been made regarding the 

accident of some weeks ago to one of the boilers on board 



+ 

AY, IQII International Marine Engineering I8t 

the battleship Delaware that we publish the following ab- 
_stract of the finding of the Court of Inquiry held by the 

Navy Department: 
_ Three rear headers, Nos. 8, 9 and 10, were blown bodily out 

of the boiler (a Babcock & Wilcox). 

The headers were severely bowed, their tube faces bulged, 

and the metal showed signs of ‘overheating. All the back 

headers of the outboard half of the boiler, 13 in number, were 

more or less bowed. 

The 4-inch tubes next the fire were all more or less bowed 
near the back ends, and showed signs of having been burned ; 

and the majority of the 2-inch tubes were more or less dis- 

torted, while a number showed signs of having been white 

hot. 
The superheater tubes and manifolds showed a red color, 

and the 4-inch tubes through the first and second passes 

showed the blue color characteristic of overheating. 

On two of the headers blown out were found scores and 

dents made by striking obstructions, The character of the 

worked by an independent steam engine. The main engines 

are employed for either propelling or driving the dredging 

gear. There are two speeds of gearing, to enable the buckets 

to be worked at different speeds according to the nature of 

material being dredged. Two large multi-tubular boilers 

supply steam to the various engines. The lifting and lowering 

of the bucket frame are controlled by an independent double- 

cylinder engine, working the builder’s latest improved type of 

hoisting gear. The accommodation for the officers and crew 

is fitted forward, and is commodious and handsomely finished. 

Electric light is fitted throughout. 

Suction Hopper Dredge St. Lawrence. 

Messrs. William Simmons & Company, Ltd., Renfrew, have 

constructed a Simons patent cutter suction hopper dredger 

named the St. Lawrence, to the order of the Director of 

The St. Lawrence is of 2,000 tons Works of the Admiralty. 

hopper capacity. 

FERGUSON BROS. DREDGE HEITO MARU. 

scores and dents, and the blue color 

scores, indicated that the metal was in a softened condition, 

due to heat, when they struck. 

From a consideration of all the facts presented, the court 

concluded that the explosion was due to the lack of a suffi- 

cient quantity of water in the boiler, and that the water- 

tender on watch at the time was responsible for this condition. 

The so-called explosion could not have been very serious, 

as the captain, who was on deck at the time, did not even 

know that an accident had occurred until it was reported to 

him. In other words, the explosion did not make sufficient 
noise to attract attention on the upper deck. 

Bucket Dredger ‘‘Heito Maru.” 

Heito Maru, built by Messrs. Ferguson Bros., of Port 

Glasgow, is of the bow-well center-bucket ladder type, and is 

capable of raising 1,000 tons per hour from a depth of 46 feet- 

She is built to Lloyd’s highest class. Side chutes are arranged 
for discharging the dredged material over either side into 

5 hopper barges, the Ifting and lowering of each chute being 
ae 

of the metal in the 

. pound-condensing engines. 

Her arrangements are as follows: An independent set of 

triple-expansion engines for driving the dredging pump, with 

a complete installation of auxiliary mdchinery, is fitted in a 

separate engine-room immediately front of the hopper 

compartment. Steam for the propelling and pumping engines, 

and all machinery throughout the dredger, is supplied by three 

marine type steel boilers. The dredging pump is of the most 

massive and powerful description to withstand the shocks 

which may be sustained when dredging in clay mixed with 

stones. The suction pipe is carried on a girder led through a 

well forward, and is of sufficient length to enable dredging to 

be done at a depth of 65 feet below waterline. The dredger 

is designed for cutting its own flotation. The cutter at the 

mouth of the suction pipe is driven through a line of shafting, 

fitted on upper side of suction frame, and machine-cut steel 

gearing actuated by a set of powerful, independent com- 

In addition to the usual winches 

for mooring from the deck at bow and stern, a special winch 

is placed amidship, from which the moorings are led along 

the suction frame to fairleads at lower end. 

The hopper is fitted with Simons patent arrangements, 

in 
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whereby the contents of the hopper can be discharged either 

through the doors in the ordinary way or over side by the 

pump for land reclamation. In addition to loading into its 

own hopper the vessel is arranged to discharge into barges 

moored alongside or through a pipe line. Two sets of triple- 

expansion surface condensing engines are fitted aft for pro- 

pelling the vessel at a speed of 10 knots per hour. The 

auxiliary machinery in the propelling engine room is of the 

most up-to-date character. The results obtained with the St. 

Lawrence at Portsmouth have been in every way satisfactory. 

It is stated that the St. Lawrence results, in stiff clay, are 

quite double those obtained by bucket dredgers. 

At the present moment Messrs. William Simons & Com- 

pany, Ltd., are constructing another Simons patent cutter 

suction hopper dredger to the order of the High Commissioner 

for the Union of South Africa. This dredger, which is prac- 

tically of the same size and capacity as the St. Lawrence, 

will be employed in the improvement of the depths of the bay 

at Durban. 

DREDGER “M. 0. P. 210 C.” 

The dredger M. O. P. 210 C., constructed by William 

Simons & Company, Ltd., to the order of the Argentine gov- 

ernment is of the trailing suction hopper type, and has accom- 
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William Simons & Company, Ltd., is a very powerful twin-— 

screw, 1,200-ton hopper dredger, to the order of the Isthmian 

Canal Commission. This dredger, which will be employed in 

doing someof the very hardest cutting in the Canal Zone, is 

fitted with two sets of dredging buckets—one set for clay and 

one for mud. This dredger will be capable of cutting its own 

flotation and dredging to a depth of 50 feet below the light — 

waterline when the ladder makes an angle of 45 degrees with 

the vertical. The dredger is designed to discharge either — 

direct into its own hoppers or into barges alongside. The — 

dredging gear is arranged to give two different speeds of 

buckets per minute with a constant piston speed of engines, 

so that the full power of the engines is exerted whether the 

vessel is working on hard or soft ground. 
Two steel cylindrical multi-tubular boilers will be fitted on 

board; either boiler is capable of supplying steam to the 

engines and all auxiliaries when at full work. The two sets 

of propelling engines, which are of the triple-expansion sur- 

face-condensing type, are of sufficient power to drive the vessel 

at a speed of ro knots per hour. Powerful independent 

winches are fitted at bow and stern for manceuvring the 

dredger while dredging, and for raising and letting go anchors, ~ 

etc. Hopper doors are controlled by hydraulic power. A 

SIMONS & COMPANY’S DREDGE ST. LAWRENCE. 

plished some remarkable dredging at Buenos Aires. This ves- 

sel, which is the largest and most powerful of her type yet 

constructed, is fitted with extremely powerful suction and 

self-discharging pumps. Four sets of triple-expansion sur- 

face-condensing engines are fitted, so that all four sets are 

available for either propelling or pumping as may be required. 

Steam is supplied from four cylindrical multi-tubular boilers 

and one cylindrical multi-tubular donkey boiler, constructed for 

a working pressure of 160 pounds. The auxiliaries in the engine- 

room include an independent main condenser, independent 

steam-driven air and circulating pumps, feed, bilge and ser- 

vice pumps, feed heater, filter and evaporator and auxiliary 

condenser with independent air and circulating pumps. 

The main centrifugal pumps are connected to the suction 

frame fitted in the central well at the stern. Water jets are 

arranged at the bottom of the suction pipe. The hopper doors 

are conrolled by powerful hydraulic gear, the power being sup- 

plied from two duplex sets of steam-pressure pumps. The 

hopper arrangements include Simons patent suction keelsons, 

which enable the load in the hopper to be discharged over- 

board for reclamation purposes. Steam hoist gear is pro- 

vided for controlling the lower end of suction frame. The 

M. O. P. 210 C. is understood to have lifted and transported 

in 21%4 days 600,000 cubic meters of clay in the Punta del 

Indio at Buenos Aires. This represents almost 49,000 tons 

dredged and discharged per day. 

Among the dredging vessels now under construction by 

complete installation of electric light is provided for efficient 

lighting above and below deck. Also all the most up-to-date 

appliances in vessels of this kind are fitted up on board. 

The powerful dredger the Pelican, constructed by William 

Simons & Company, Ltd., for the Rangoon Port Commis- 

sioners, is one of the largest suction dredgers in the world. 

She is of the twin-screw type, 208 feet in length, 36 feet beam. 

The dredger is fitted with a suction pipe for dredging from a 

depth of 35 feet,.and can deliver 80,000 cubic feet of sand and 

silt per hour through a pipe line 3,000 feet in length. Formerly 

either rubber or leather jointing was employed for pipe lines 

‘of this character, but owing to the heavy nature of the service, 

in the present instance use has been made of a ball and socket 

joint of cast steel, the design adopted being claimed to give 

maximum freedom of movement in every direction, while pro- 

viding an absolutely watertight joint, special packing being 

employed for this purpose on the outer edge of the joint. 

Gas Producer Experiments.—At the experiment station 

of the United States Bureau of Mines, Pittsburg, Pa., several 

trial runs have been made with an experimental gas producer, 

using coke as fuel, with which limestone has been mixed in 

varying proportions, the purpose being to flux the ash and 

form a liquid slag, thus avoiding clinker and ash troubles and 

consequent shutdowns. Liquid slag has been readily made, 

which runs freely from the producer. The high temperatures 

necessary are very efficient in the generation of gas. 
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A Hydraulic Pipe Line Dredge. 

The dredge illustrated and described herein was recently 

constructed by Ellicott Machine Company, of Baltimore, Md., 

for the Isthmian Canal Commission for work on the Isthmian 

Canal. 
The dredge is of the cutter type with a single sand pumping 

outfit. The pumping machinery consists of a centrifugal 

pump directly connected to a triple expansion engine. The 

material to be dredged is loosened or agitated by a revolving 

cutter. The feeding into cut is by means of wire rope 

haulage on each side of bow with pivoted stern and the 

advance forward is accomplished by two spuds. The steam 

plant consists of four boilers of the Scotch type built to 

meet marine requirements for a pressure of 200 pounds per 

square inch. 

GENERAL DIMENSIONS. 

150 feet. 

4o feet. 

10 feet 6 inches. 

Length overall 

Beam moulded 

Extreme depth of hull... .... 

In service the dredge has demonstrated a capacity, under 
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end of which are located levers for operating all machinery 

except the main engine, throttle valves, etc., so that the 

operator has full control from this point. The living quarters 

are located aft of the pilot house and are commodious and 

comfortable. All door and window openings are provided with 

bronze screens and slatted sliding blinds. The staterooms of 

the captain and chief engineer are located immediately behind 

the pilot house, with bath room between. Aft of this is 

located the officers’ mess room with staterooms for the various 

subordinate officers arranged on either side. Next follows 

the galley with refrigerator room and two pantries opening 

into the galley. The crew’s mess room is next aft of the 

galley and the crew’s quarters are at the extreme end of the 

upper house, arrangements being made for separate cabins 

for the firemen and deck hands, each cabin being equipped 

with showers and lavatories. 

Pumpinc MAcHINERY.—The pumping machinery consists of 

a centrifugal pump of the side suction disc lined type con- 

structed throughout of steel and especially designed to with- 

stand shocks and abrasion due to the passage of stones, gravel 

and sand and with very large openings to admit of the 

passage of solid bodies without obstruction. The pump is 

directly connected with the main engine shaft and the thrust 

is taken care of by a marine thrust bearing. 
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SECTIONAL VIEWS OF ELLICOTT DREDGE. 

ordinary service conditions, in excess of 750 cubic yards per 

hour, place measurement. At present, it is operating through 

a pipe line 7,000 feet in length dredging coral sand and coral 

rock, The aggregate indicated horsepower of this machine 

under ordinary conditions of service is approximately 1,000 
horsepower. 

Hutr.—The hull is constructed throughout of steel and is 

divided into four water tight compartments by means of 

_ three transverse bulkheads and is strengthened by two fore 

and aft bulkheads running throughout the whole length of 
the dredge. The main engine and pump foundations and 
the foundations for certain parts of the auxiliary machinery 

are built of steel and so designed as to insure the greatest 

possible stability. Side lights are provided at frequent inter- 

vals on the sides of the hull to give light below the main deck 
in the day time. Marine coal scuttles and hatch openings are 

provided on the main deck. 

SUPERSTRUCTURE.—The superstructure is of wood through- 

out. It consists of a house over the main deck covering all 
parts of the machinery. The living quarters are above the 
main house. These consist of a pilot house at the forward 

: 

Main Pumpinc Encine.—The main pumping engine con- 

sists of a three-cylinder, triple-expansion vertical fore and aft 
condensing engine. 

AGITATING MAcHINErRy.—At the bow of the dredge is 

located a steel ladder or framework resting on heavy steel 

trunnions which are an integral part of the hull. The depth 

of cut is regulated by raising and lowering the outer end 

of this ladder, which is designed to dig to a depth somewhat 

in excess of 40 feet. The suction pipe is carried by the 

ladder and extends to the outer end, where it passes inside of 

a revolving cutter. The cutter is of the spiral type, constructed 

of steel, and is driven by a shaft through cut steel gearing. 

Aqitatinc Encine.—The agitating engine is mounted 

directly on the ladder at its inboard end. It is a double con- 

densing engine especially designed to bear constant shocks 

and jars incident to the work which it has to perform. The 

crank pins, guides, bearings, and in fact every feature of 

this engine, are especially designed to meet unusual conditions 

of service. 

Hauittnc MacHtinery.—The hauling machinery consists of — 

a double reversible condensing engine operating through cut 
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steel gearing a lay shaft which runs transversely across the 

deck. All drums are operated from this shaft by means of 

steel gearing with suitable clutches and brakes, one drum being 

used to raise and lower the ladder, two drums to operate the 

wire ropes by which the dredge is swung transversely back 

and forth across the cut and two drums are uséd in lifting 

the spuds which are located at the stern of the dredge. The 

transverse shaft carries gypsy heads on either end for breast- 

ing purposes and in addition a steam capstan at the stern. 

the various connections are taken and with means to haul out 

the strainer and clean it without docking the boat. In addi- 

tion to these auxiliaries, the following are located also in the 

engine-room: Salt water and fresh water pumps for plumbing 

and sanitary uses, jet pumps for circulating water to various 

bearings, filter box, heater, grease extractor and other marine 

fixtures such as gage-boards, wrench-racks, etc. 

Pump Room.—The pump room is located forward of the 

engine room and the main dredging pump is located therein, — 

Tce. 

THE BROWN SELF-PROPELLED HOPPER DREDGE, 

Borter PLant.—The boiler plant consists of four wet back 

Scotch marine boilers built under marine rules for a working 

pressure of 200 lbs. per square inch and are so proportioned 

that the dredge may be operated under ordinary conditions 

of service with three boilers, leaving one as a spare. Pro- 

visions are made with oil tanks and coal bunkers so that the 

dredge may be operated either with fuel oil or coal, the fire- 

room being of ample size and convenient arrangement. 

ENcInE-Room.—The engine-room outfit is of the most 

modern type of marine construction. The condenser is of the 

surface condensing type with independent air and centrifugal 

circulating pump. Feed pumps are in duplicate, of outside 

plunger type. Special arrangements are made to prevent 

obstruction of sea connections by a central supply from which 

separated from the engine room by a water tight bulkhead. — 

This room contains, in addition to the main pump, a stone © 

box of ample size and quick closing valye on the main suction 

pipe. The fire pump is also located in this room and in 

addition to operating the fire service is used in connection 

with the operation of an improved ash ejector. 

Ick Pranr.—The refrigerating machinery is located in the 

after end of the lower house. It is provided with ice cans 

VIEW SHOWING MACHINERY IN THE ELLICOTT DREDGE. 

for making ice, a scuttle-butt for drinking water and also 

cools the main refrigerator, which is located on the upper — 

deck. 3 

Execrric Prant.—An electric plant is provided by means of 

which the whole interior of the dredge is lighted and in~ 
addition a searchlight operated from the pilot-house and arc 
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lights at the bow and stern, the wire being principally in con- 

duits. A convenient traveling crane is located on the main deck 

and is of suitable capacity to handle all parts of the main pump 

and any part of the engine room and pumping machinery. 

: Since the construction of this dredge, two machines of equal 

- capacity have been constructed by this firm, one of which is 

: working in the harbor of Havana, Cuba, having been pur- 
chased by the Huston-Trumbo Dredging Company, of Havana, 

and the other being purchased by the United States Govern- 

_ ment for the harbor of Mobile, Ala. 
. 

A Self=Propelled Grab=-Crane Hopper Dredge. 

J 
x 

: 

The Owenaminaue, constructed by Messrs. George Brown 

_ & Company, of Greenock, is a very useful vessel for dredging 

rivers. She is of the grab-crane hopper type and is self- 

y propelling. The crane grabs work at a depth of 50 feet, and 

' lifts at 30 feet depth 160 tons per hour. The hopper has a 

_ capacity of 420 tons, and the vessel when loaded can proceed 

_ to sea at a speed of 7% knots per hour. The propelling ma- 

_chinery is a compound surface-condensing engine, and the 

"boiler is the marine type, having ample capacity to work both 

; cranes or main engines. The cranes were supplied by Messrs. 

_ Clarke, Chapman & Company, Ltd., Gateshead, the grabs being 
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dredging apparatus. She is further fitted with the following 

machinery for auxiliary service: One compound engine of 

150 indicated horsepower for working the fore and aft winches 

and the ladder-hoisting winch. A special steam engine for 

working the independent condenser which takes the exhaust 

steam of the main and auxiliary machinery. A steam engine 

working a centrifugal pump which supplies water to the 

chutes in order to facilitate the sliding of the dredging in the 

chutes, some kinds of clay being very sticky. A steam engine 

for driving the dynamo, by means of which the vessel is 

lighted electrically throughout. Steam for the above-named 

engines is supplied by two multi-tubular marine boilers, having 

each a heating surface of 980 square feet and working at a 

pressure of 120 pounds. 

In view of the fact that this dredger will have to deal with 

soil of extraordinary toughness, the dredging apparatus has 

been very strongly designed. Instead of being formed by 

four-legs only, as is usual, the main framing, carrying the upper 

tumbler with shaft and toothed wheels and the dredging lad- 

der, consists of six heavy beams, of which three are.at port and 

three at starboard side, the two aft beams of each side being, 

moreover, mutually connected by means of strong girders In 

order to give an idea of the dimensions, it may be stated here 

that each of the large cast steel toothed wheels which drive 

DREDGE ADELAIDE, BUILT BY SMULDERS, 

Priestman single-chain type, arranged to work through a 

specially designed ball-bearing swivel attached to a wire rope 

on crane instead of the usual chain. The hopper doors are 

of two thicknesses of wood, hinged to a main fore and aft 

girder, and are slipped by a simple trigger arrangement on the 

side combings of the hopper, being closed independently by a 

rope led to the windlass or after capstan. The vessel is classed 

too A-1 by Lloyds, and was built under their special survey. 

Sea=Going Bucket Dredger Adelaide. 

The powerful seagoing bucket dredger Adelaide was built 

by “Werf Gusto,” A. F. Smulders, of Schiedam, Holland, for 

the South Australian government. The apparatus is specially 

intended to dredge very stiff clay. Her main dimensions are 

the following: 

ILGnNgdn Gooeesaocebeo deat one see 161 feet. 

Brea cl thier pateeschac.t ie cheese ees 34 feet 6 inches. 

Wepthetasiens< (cise newiera< tuoi 13 feet. 

ig This dredger, which has been built in conformity with 

Lioyd’s tules, Class too A, and under special survey, is pro- 

vided with a compound main engine of 500 indicated horse- 

power, which works either the screw, while navigating, or the 

the upper tumbler has a diameter of not less than 16 feet, 

whereas the weight of the upper tumbler, with its shaft and 

two beveled wheels, aggregates 21 tons. The power of the 

main engine is carried to the upper tumbler by means of a 

very substantial transmission of the fixed type, consisting of 

strong cast steel toothed wheels and a heavy, vertical shaft 

fitted inside the main framing. This transmission is pro- 

vided with a friction brake, which disengages automatically 

the connection between the engine and the dredging apparatus 

as soon as the buckets, at any given moment, strike upon a 

submarine rock or any other object that offers too great a 

resistance to be safely dredged. This prevents the bucket 

chain or the transmission wheels from being broken by some 

violent ‘shock that might suddenly stop the bucket chain. In- 

stead of being provided with separate steam engines, directly 

fed by the boilers, the fore and aft winches as well as the 

ladder hoisting winch are worked by a single steam engine, 

placed in the engine-room, by means of cast steel gear wheels 

driven by shafting extending over the whole length of the 

vessel, including the raised fore-deck. 

This dredger, which has been christened Adelaide, after the 

name of the port she is intended for, is capable of excavating 

to a depth of 43 feet below waterline. The buckets have a 
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capacity of 21 cubic feet, the front being made out of a steel 

plate of heavy section, provided with cutting lip, whereas the 

bottom and back consist of a single piece of cast steel. The 

contract provided for a navigating speed of 7 knots per hour 

and an effective output of 500 cubic yards per hour when 

dredging stiff clay. During official trials she has steamed 

8 knots, and has easily raised 630 cubic yards of hard clay in - 

one hour, 7. e., 130 cubic yards per hour in excess of the out- 

put contracted for. The Adelaide made the voyage to Aus- 

-tralia under own steam in seventy-eight days, a trip of 11,000 

miles. Taking into account that she had to call at several 

ports for coaling purposes and that she had to struggle with 

a violent monsoon in the Indian Ocean, this may be considered 
a splendid performance for a bucket dredger. 

TwinsScrew Bucket and Suction Dredger Hsin=Ho. 

The “Werf Gusto” of Messrs. A. F. Smulders, Schiedam, 

Holland, have built a twin-screw combined suction and bucket 

dredger, the Hsin-Ho, for the Chinese government to use at 

Tientsin. This dredge is able to cut her own flotation and 

to discharge the spoil into barges alongside or through a 

floating pipe line of a diameter of 20 inches and a length of 

1,000 feet, to a height of 9 feet above water level, when 

21 cubic feet. An auxiliary engine works the dynamo which 

supplies electric light. [he two main boilers are of the multi- 

tubular return-tube type, and have a heating surface of 1,380 

square feet each and a working pressure of 120 pounds per 

square inch. 

The Hsin-Ho is capable of performing the following dredg- 

ing operations: : 

1. Dredging by means of the bucket chain and discharging 

directly into barges moored at either side. When working 

in this manner one of the main engines remains inactive. 

2. Dredging heavy soil by means of the bucket chain and 

pressing it away through the floating pipe line, which is con- 

nected to the vessel’s stem at water level. One of the main 

engines works the bucket chain and the water pump, while 

the second engine drives the force pump. Inside the main 

framing has been placed the spoil receiver, provided with a 

grating through which the spoil has to pass before reaching 

the force pump. Here the stones are removed by a set of 

rotating knives, whereas the big lumps of soil are cut up by a 

powerful jet of water supplied by a special high-pressure 

pump. The force of this water jet acts upon the spoil like a 

knife and forces it down through the bars of the grating. 

3. Dredging as described above, but raising light instead of 

heavy soil. In this case the water pump and the sand pump 

may be coupled for working compound. The water pump, 

THE SMULDERS DREDGE HSIN-HO. 

dredging either by the suction apparatus or by the bucket 

chain. The main dimensions of the vessel are: 

157 feet 6 inches. 

36 feet 9 inches. 

It feet 6 inches. 

Length between perpendiculars... 

Breadth 

Depth 

The dredging depth of the Hsin-Ho, when dredging by suc- 

tion or by means of the bucket chain with the ladder at 45 

degrees, is 26 feet. Her theoretical output is 650 cubic yards 

per hour. With the bunkers filled with coal, water in tanks 

and boilers, the vessel being in full working order, her maxi- 

mum draft is 6 feet 6 inches. 

equipped, is 8 knots. The main engines are’two in number. 

They are of the inverted type, compound, steam-jacketed, 

with surface condensers, and are designed to develop 320 in- 

dicated horsepower each. When the engine driving the bucket 

chain runs at 140 revolutions a minute, the bucket chain has 

to attain a speed of fourteen buckets per minute. During 

trials, however, sixteen buckets per minute were easily car- 

ried over the upper tumbler. The capacity of the buckets is 

The mean speed, when normally 

acting as a sand pump, sucks up the spoil out of the receiver, 

and passes it on to the sand pump proper; which forces it away 

through the pipe line. One of the main engines then works 

the bucket chain and the suction pump, the second engine 

driving the force pump. 

4. Sucking from the bottom, while navigating, by means of 

the starboard trailing suction pipe and discharging the spoil 

into barges moored at portside. A special high-pressure 

centrifugal pump is provided for working the nozzle-stirring 

arrangement fitted at the mouth of the suction pipe. When 

working in this way, one of the main engines drives the star- 

board screw and the suction pump, the other engine actuating 

the portside screw only. 

5. Sucking from the bottom while at anchor and discharg- 

ing into barges or through the pipe line. When pressing 

through the pipe line, the pumps may be coupled as described, — 

each engine driving one pump. 

The Hsin-Ho made the voyage to the Far East under her 

own steam. 
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Gold Dredging by Electricity.* 

BY H. W. ROGERS AND C, M. BLIVEN,. 

Dredging is the most recent of mining methods employed 

for recovering values in auriferous ground located below the 

water level or in streams where the flow of water is too great 

to admit of success by other means. That it has attained an 

important place in the industry is evidenced by the fact that, 

although the first successful dredge in California only began 
operations about ten years ago, to-day more than one-quarter 

of the gold mined in that State is secured by the dredging 

process, and the bulk.of this is obtained from grounds pre- 

yiously mined. The development of the gold dredge affords 

one of the most interesting chapters in the history of mining. 

It is the latest of a series of successive steps in the recovery 

of placer deposits, following the pan, the rocker, the long Tom, 

the sluice box, the ground sluice, drift mining, the monitor 

and theshydraulic elevator. All of these methods had their 

time and place, and some are extensively employed to-day, but 

it remained for the dredge to solve the problem of mining in 

erounds below the water level and in rapidly flowing streams. 

SEES ee ee Se 

| ° Vas 

| a) \ 

International }Marine Engineering 187 

cessful, was always very expensive, owing to the scarcity of 

fuel and the excessive cost of handling it. 

With the rapid development of hydro-electric plants 

throughout the West, and the insurance of a continuous, 

economic power supply transmitted through great distances, 

the mining companies soon turned their attention to the elec- 

tric motor for operating dredges. 

The most successful and practical standard dredge of 

to-day is the continuous-chain, close-connected bucket type, 

varying in capacity from 3 to 13% cubic feet. While the de- 

tails may vary slightly, in general construction it is similar 

to'the ordinary continuous chain-bucket dredge used for other 

work, except that it must be greatly strengthened in order to 

resist the excessive strains ‘due to digging in rocky ground. 

The machinery consists of the digger or bucket line, re- 

volving screens, sluice tables and boxes, stacker for carrying 

the tailings, high and low-pressure pumps, priming pumps, 

amalgamator, lines and spuds for guiding the dredge, and 

occasionally a sand pump. 

Diccrr.—The digger consists of a steel ladder of massive 

construction, built to support the bucket line and resist the 

GENERAL ELECTRIC GOLD DREDGE AT WORK. 

Rich deposits of auriferous earth lying below the water 

level in the valley of the Feather River in California led to 

the introduction of the machine and the establishing of this 

industry. The gravels had already been mined to the water 

level, and the wealth yielded is still a legend of the days when 

“hundred dollars (20 pounds) a day diggings” were not un- 

common. For half a century men had striven to find a means 

of reaching the lower stratum, but without avail, for the 
water drove them back. When the dredge finally came it 

followed closely and was, in large part, due to an attempt to 

mine with the aid of powerful pumps, which, although inade- 

quate, were suggestive of a more highly satisfactory method. 

The development, however, has had its failures as well as its 

successes, for, be the machine ever so perfect, it must fail 

unless it works in ground that ‘contains gold in sufficient 

quantities to be profitable and where conditions are favorable 

for the successful recovery of the metal. Ideal dredging 

ground is of limited depth with a soft bed rock, free from 

large boulders, and with values evenly distributed. Where 

these conditions are combined, dredging for gold may be a 

profitable industry. 

The early type of dredge, which was considered massive 

and powerful, is a striking contrast to the dredges of the 

present day. It was equipped with three and one-fourth cubic 

foot buckets, digging to a depth of 30 feet, and was driven by a 

50-horsepower steam engine; and, although partially suc- 
—_ 

* Abstract from General Electric Review, January, 1911. 

a 

heavy strains while in operation, especially near bed rock. 

The bucket lips, bushings and rollers are made of manganese 

steel, which possesses the best wearing qualities and reduces 

the cost of maintenance to a minimum. ‘The speed of the 

bucket line varies from 50 feet (with 18 to 25 buckets) to 75 

feet (with 35 to 50 buckets) per minute, depending upon the 

condition of the ground. For the operation and control of the 

digger, a variable speed motor is used. This is located on the 

lower deck and belted to the driving pulley, which is generally 

situated in the rear of the pilot-house on the upper deck. The 

duty imposed upon this motor is severe, as it must operate 

under conditions calling for power varying from 75 percent 

overload down to 25 percent of its rated capacity. The motor 

recommended for this service is an alternating-current, in- 

duction-type machine, known as Form M, designed on liberal 

lines and equipped with a drum-type controller having four- 

teen running points, forward and reverse, with the necessary 

resistance for continuous operation on any notch of the con- 

troller from one-half to full speed. The maximum starting 

torque is required and obtained at about the fourth point of 

the controller, thus leaving three points on which to bring the 

motor up to half speed, at which time nearly full-rated torque 

is required. As a result of these conditions, the ordinary 

motor designed for intermittent service cannot be successfully 

applied. 

Wincu.—To keep the dredge in place and to move it about 

or hold it against the bank when digging, head lines are used, 
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which are controlled from the forward end and operated by a 

six-drum winch driven by a variable speed motor. The winch 

motor, while of smaller capacity, is of the same staunch con- 

struction as the digger motor, and is equipped with a suitable 

controller and resistance to permit its continuous operation at 

from one-half to full speed. It has been found advisable to 

equip the motors for this service with solenoid brakes, by 

means of which the motor can be brought to a standstill almost 

instantly. It is then ready for the reverse operation without 

the usual reversing of the motor through the controller, which 

is not only bad practice but may result in a burnout, due to the 

heavy strain on the windings. > 

Pumps.—lThe high and low-pressure pumps for supplying 

water to the screens and sluices are generally connected to the 

same motor. A constant-speed Form K motor of compact 

construction and large overload capacity, with a speed of about 

goo revolutions per minute, is usually installed for this work, 

and is supplied with extended shaft at both ends, these ex- 

tensions being provided with flange couplings for direct con- 

nection to the pumps. The standard General Electric Form K 
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extreme end of the stacker, where it can be readily housed. 

The power for operating these dredges is usually trans- 

mitted by the various electric companies to a sub-station near 

the base of operations, at three-phase, sixty cycles, the voltage 

varying from 2,000 to 6,000 volts. Current is carried to the 

dredge through an armored cable floated on pontoons, where 

it passes through the main line oil switch to the switchboard, © 

and is distributed to the various motors. 

New, York Barge Canal and the Hydraulic Dredge. 

Until recently the use of the hydraulic dredge has been 

confined within rather narrow bounds. During the construc- 

tion of the New York Barge Canal, however, a type of 

hydraulic dredge has been developed which has distinctly 

widened this field, and has made possible the utilization of this 

very desirable type of machine on work formerly belonging 

entirely to the dipper or elevator dredge. When the first of 

these dredges was built there were already a number of the 

older type in use on various parts of the canal. Some were 

BUCKETS ON THE GENERAL ELECTRIC DREDGE. 

constant-speed motor is recommended for use throughout the 

dredge, except on the digger and winch. 

Sanp Pump.—To prevent the filling up of the basin in 

which the dredge floats, when digging in shallow water, it is 

sometimes found necessary to install a sand pump, which car- 

ries the fine tailings from the sluice boxes to the top of the 

This pump requires con- 

siderable power and is never used unless absolutely necessary. 

Prirminc Pump.—This pump is used for priming the large 

pumps or for supplying water to the tables during the “clean 

up,” and generally consists of a small, high-speed motor direct 

connected to a centrifugal pump. 

ScrEENS.—Either the shaking or revolving screen may be 

used to separate the gravel from the clay and permit the fine 

particles containing the gold to pass through onto the gold 

tables and sluices below. For this service a constant-speed 

motor is recommended, which can be placed on the upper deck 

and belted down to the driving pulley of the screen. 

Sracker.—After screening, the large rocks are carried on a 

belt conveyor to the end of the stacker and deposited on the 

spoil the rear of the dredge. For. operating this 

conveyor, a constant-speed motor installed at the 

rock pile by way of the stacker. 

in 

is 

successful, but others 

largely due to the attempt to dig material which cannot be 

successfully handled by the ordinary type of hydraulic dredge. 

The Bucyrus Company, of South Milwaukee, Wis., 

7 
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had proved expensive experiments, 

decided 
therefore to profit by this and build a more substantial ma- 

chine. The result was three dredges carrying 20-inch suction 

and discharge pipes and equipped with heavier and more 

powerful machinery and greater boiler capacity than other 

dredges of the same type heretofore built. The material, it was | 

found, that these boats could handle surpassed the most san-. 

euine hopes of the engineers. One of the dredges was started. 

in light material, consisting for the most part of gravel and 

clay. After working for some time in this material it struck 

unexpectedly a pocket of cemented gravel. In order to 

economize on time and also to experiment with this heavier 

type of machinery it was decided to try the dredge out on 

this material. This they proceeded to do, with no apparent ill 

effects except a small decrease in the output and a little more” 

rapid wear of the cutter head. 

cutter was substituted, 

pany in connection with placer dredges. This cutter is driven’ 

To overcome this a heavier 

made of a specially treated nickel 

chrome steel known as “YZ,” developed by the Bucyrus Com-_ 
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by a 10 by 14 independent engine. . The pump casing and 

runner are particularly heavy, both being of “YZ” steel. The 

casing is unlined, with a shell of 2% inches maximum thick- 

ness in the zone of the greatest wear. To add to the available 

wear the shell is increased in thickness by radial ribs. The 

unlined pump casing has lately grown in great favor among 

dredgers for several reasons. In the first place, a lined pump 

has a high first cost and up-keep, and, secondly, experience has 

proved that it is exceedingly troublesome and expensive to 

keep in proper repair. The unlined casing, on the other hand, 

requires little attention, and when made of high-grade steel 

has a sufficiently long life to make it more desirable. Indeed, 

the saving in repair time alone more than makes up for the 

possible shorter life. The pump is driven by a vertical, triple- 

expansion, non-reversible engine of the marine type, with cylin- 

ders 15, 22 and 36 inches in diameter and an 18-inch stroke. 

The boiler is 750 horsepower, designed for a steam pressure 
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Suction Dredger for the Argentine Government. 

The Argentine government has received an addition to her 

fleet of dredgers, employed in the harbor works and the ap- 

proaches thereto, in the new vessel M. O. P. 209 C. It is a 

powerful suction-hopper dredger, designed and built by the 

“Werf Conrad” Company, of Haarlem, Holland. The dredger 

has some interesting new features. 

The dredger has a length of 84.5 meters, with a beam of 

14 meters and a depth of 6.66 (270 feet by 44 feet 6 inches by 

22 feet), and her loaded draft is 4.80 meters, or 16 feet. On 

this draft she carries besides 500 tons of bunker coal, 2,100 

tons of dredged material, as found on the bar known as 

“Punta de Indio,” for which exposed position the dredger is 

specially constructed and appointed. There are four sets of 

triple compound-surface condensing engines of 500 indicated 

horsepower each, two engines driving the screws and the two 

“BUCYRUS COMPANY’S 

of 190 pounds. Practically every part except certain engine 

fittings is of steel, cast iron being eliminated wherever pos- 

sible. A five-drum winch operates the spuds,. the ladder and 

the swinging lines. This is driven by an independent 8% by 

8 engine. The discharge pipe in the stern is made with a 

special design of double swiveling joint, which takes care of 

the change in trim of the dredge and also allows for the wave 

motion. The pipe line consists of 32-foot sections of steel pipe 

tiveted together. This pipe line may vary in length, of course, 

with the distance of the disposal areas. It is floated on pon- 

toons consisting of heavy watertight casks. The sections are 

joined by means of strong rubber sleeves. The shore line 

consists of 16-foot sections joined by telescoping. The full 

capacity of these dredges under the most fayorable conditions 

has never been tested. The Clyde, however, has done 1,230 

cubic yards an hour in extra heavy material, and under more 

favorable conditions had made, with ease, 400,000 yards a 

month in two shifts of eight hours each. In five months last 

summer the dredge made 1,300,000 cubic yards, despite the 

fact that during one month a very heavy streak of slate was 

encountered amounting to some 75,000 cubic yards, which re- 

quired a whole month to clean up. This output was made 

working three eight-hour shifts. 

HYDRAULIC DREDGE. 

other engines driving each a centrifugal dredging pump. As 

the four engines are so grouped as to be two by two in one 

line, they may be readily connected so as to drive each pump 

or each screw with the aggregate power of both engines. 

When dredging, however, each engine runs separately, the 

connecting only being used either when pumping ashore over 

a long distance or when steaming on a long voyage. The 

vessel’s speed when loaded is 10 knots when working at 1,700 

horsepower. 

separate air and circulating pumps being provided. the air 

being left out at every trarsverse keelson between the doors. 

being a centrifugal pump made by the builders. The dredg- 

ing pumps are built up from steel plates and angles, and have 

a complete internal lining of special steel, which is to be 

renewed when worn. They have suction pipes of 28 inches 

diameter, carried through the vessel’s sides, one on the star- 

board, one on the port side and then pointing forward so as 

to be driven against the material to be dredged by the forward 

motion of the vessel. The lower end of each pipe, which is 

nearly on the half length of the ship when lowered down, is 

towed by a strong steel hawser, set tight by special steam 

winches placed above the cargo hold, which is covered over 

the greater part of its length, the water being only allowed 

All four engines have one condenser in common, 
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to escape from the hold over a short length at the extreme 

fore-end. The hawsers pass over sheaves fixed as near the 

bow as practicable at each side. There are two steam winches 

tl on the manceuyring deck for raising and lowering the suction 

ti | pipes, and two hydraulic cranes take the after ends of the pipes 

to lift them above the deck level and to run them in-board. 

The catheads, from which the forward ends are suspended, 

turn up when the pipe is raised so far as to touch, so that this 4 

part of the pipes is also carried in-board. When pumping 

from the bottom the material is delivered into the hold by two 

pipes, which are of a square section, and without a bottom for 

Poop 1 so far as they run over the hold. Thus all material is first 

deposited at the extreme after-end of the hold, where, as the 

water can only escape at the extreme fore-end, and the ma- 

terial only comes farther forward when the after part is filled 

up, by which arrangement a great saving in the practical out- 

=a Ch \ put is achieved. The hold may be emptied by the usual bottom 

4 NSS doors or by the pumps, there being a special suction arrange- . 

\ ait iN ment on the builder's own patent to achieve this. It consists : 

NS zacecter Hi in having the bottom doors of a hollow Section formed by two 5 
plates, the lower plates being continuous, the upper plates 

THE fe being left out at every transverse keelson between the doors. 

These transverse keelsons also consist of two plates; in the 
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’THWARTSHIP SECTION OF DREDGE. 

2 SiN S| front plate a door is cut, which opens into the suction channel 

; j formed by the bottom doors. Water is admitted if neces- 

a eA b sary by valves on the front bulkhead of the hold, thus insuring 

Be — | a strong current to force the stuff into the suction channel. 

| The delivery in the case of drawing from the hold is directed 

_overboard or into a connection pipe to which the floating pipe 

line can be attached. 

The official trials gave an average output of 6,cco meters 

(18,000 square feet) of dredged material per hour, this quan- 

tity filling the hold completely in only fifteen minutes’ working. 

The emptying by the pumps takes still less time, or 

about twelve minutes on an average. The bottom doors are 

ja . each separately worked by a vertical hydraulic press, these 

presses being operated from the bridge deck, which extends 

over the full length of the hold. There are also the hand 

wheels for working the smaller doors, giving access to the 

suction channels in the bottom, and the winches for working 

the suction pipes as well as the hydraulic cranes for the after 

part of these pipes, so that all the work is carried out on the 

same deck level. A flying bridge, with wheel-house and 
engine telegraphs, is supported on pillars above the working 

aoa deck, and affords a free view all round necessary for the navi- 

gation of the ship. In the engine-room there are also fitted 

special high and low-pressure pumps for forcing water into 

the interior of the suction pipes to facilitate the clayish ma- 

terial in gliding without too great a resistance. The suc- 
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tion pipes are fitted outside with hollow rings, to which the 

delivery pipes of these pressure pumps are attached, small 

nozzle-shaped plugs being screwed into the thick plates of 

the suction pipes into such positions as to create a spiral film 

of water inside the pipes. This arrangement, invented by 

Mr. Carlesimo, has proved to be effective in dealing with the 

material found at Punta de Indio. The suspension of the 

after part of the suction pipes is arranged so as to give a little 

when the resistance against the pipes in the bottom be- 

comes too great. Thus the bend at the ship’s side is curved 

downwards, and a flexible connection of curved form used in 

lieu of the ordinary straight length of flexible joint. The 

arms carrying the weight of the pipe are hung from the bend, 

and these links allow of sufficient play to lift the mouth of the 

pipe free from the bottom, by means of a cable pulling the 

forward suspension in a broken line instead of the straight line 

corresponding to the usual position. 

As auxiliary machinery there is a complete installation for 
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boat’s falls are attached and the whole arrangement is sus- 

pended from the funnel. When the boat is lifted from its 

chocks the arms are lowered down so far as to carry the boat 

clear from the suction pipes, after which the boat is lowered 

by its own gear. 

A Combined Suction and Bucket Dredge. 

The Wilton’s Engineering & Slipway Company, of Rotter- 

dam, Holland, has built for Mr. C. H. Campbell, dredging 

contractor, of New Broad street, London, England, a dredge 

which has been named Subworker. It is of the following 

dimensions: 

Wen others «yrs sicecusecynae oscheNaore eae 141 feet. 

Wencthwovermiornmen dS arene act 161. feet. 

Bread thiettonrs joscipturcyckvncietn vanes 27 feet 11 inches. 

IDepn 1b Word GNGleaccoasvacchacoad 12 feet. 

ep thyiahteatner ounce see secre 10 feet 4 inches. 

SECTIONAL VIEW, WILTON COMPANY’S DREDGE. 

electric lighting of the ship, one ice-making plant, two 

hydraulic force pumps, one steam accumulator for same, 

steam steering gear, windlass and winches near the masts for 

lifting weights of 15 tons and 10 tons, respectively, at fore 

and main mast. A complete repair shop is installed on a level 

with the upper platform in the engine-room, containing an 

electrically-driven lathe, shaping machine, punch and shear, 
drilling machine and smith’s hearth. Electric fans are in- 

stalled in the engine-room and crew spaces, as-well as in 

cabins, and the sanitary arrangements of the vessel are very 
complete, there being four bath rooms with hot and cold 

showers and sitting baths completely fitted. -The> crew’s 

quarters are in the bow under the main deck, the ship’s 

officers aft under the same deck, while there are a suite of 

engineers’ cabins on the main deck at each side of engine- 

room trunk casing, comprising cabins for chief engineer of 

the surveying department, seven assistant engineers’ mess 

room, bath room and closet. The equipment is completed by a 

fast steam launch, set overboard by the after derrick; further, 

there are two life-boats and one dinghy. The life-boats are 

hung on stout arms of channel section, connected by a pipe 

running over the full length of the boat. To this pipe the 

The vessel is built under Lloyd’s and fitted with a triple- 

expansion steam engine of 300 indicated horsepower. The 

transmission to the top tumbler fs by means of heavy belts 

and cast steel spur wheels with double helical teeth. The 

sand-pump is coupled directly to the crankshaft, and has 

suction and discharge tubes Of 2114 inches diameter. The 

maximum dredging depth by buckets or suction tube is 59 

feet. The chutes are inclined to the stern in order to work 

with long barges. The center chute is automatically worked 

by the ladder to get the right position for the different dredg- 

ing depths. The barge-loading arrangement of the pump is 

made by steel pipes, as shown on the print. The buckets con- 

tain 24 cubic feet, and are constructed of special steel, the 

weight of each bucket being 24 cwt., and each bucket being 

fitted with three manganese steel digger teeth. The picture 

herewith shows the trials at Rotterdam, in which the dredger 

lifted 400 tons of material per hour. 

This dredger is fitted out with a main and an auxiliary 

ladder, permitting her to dredge at great depths with total 

guidance of the buckets and under a good angle of excavation. 
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U. S. Suction Dredge New Orleans. 

In presenting particulars of the New Orleans, now under 

construction by the Fore River Shipbuilding Company of 

Quincy, Mass., it is of interest to review briefly the compara- 

tive conditions under which dredges are operated in America 

and in other countries. 

In the United States and Europe the development of 

dredging appliances has progressed along somewhat divergent 

lines. In the former the tendency has been to employ the 

outside contractor in the development of harbors and chan- 

nels, while in Europe it is common to find such work in 

control of local authorities created for the particular purpose. 

The private contractor naturally wishes to restrict the size 

and expense involved in his plant, while a powerful public 

corporation will build the largest possible appliances, regard- 

less of first cost, with a view to the greatest economy in 

operation—therefore, we may expect to find in the United 

States a great development of the smaller type of dredge, 

such as the dipper, clamshell, and small suction-pipe line 

types, while in Europe we find the greatest advance in the 

building of the enormous bucket-ladder, hopper, suction and 

other costly but powerful and economical dredging appliances. 

But in the United States there is one exception. The War 

Department, which, through the Corps of Engineers, controls 

ell river and harbor developments, is the largest owner and 

operator of dredging plant in the world, and is necessarily 

involved in dredging projects of the greatest size and im- 

portance, from that of the Panama Canal downwards. One 

cf the problems of great complexity is the keeping of the 

entrances of the Mississippi River clear of the mud which 

comes down in endless volume. Jetties have been built at 

great expense with a view to creating a scouring action in 

the channel, but an enormous accretion of mud in shoals 

results at the end of the jetties and forms a bar obstructing 

the passage of large vessels. To cut this bar and continue 

the course of the channel between the jetties, continual 

dredging is essential. The conditions compel_the use of the 

largest and most powerful type of hopper dredge available 

and it became necessary, therefore, for the Corps of Engi- 

neers to adopt some novel type of dredge in order to handle 

iBreadthemouldediee reser on 

Depthemon! dedieaemesaeet ere ecer 

z ILSNGUIN OX MOMNS? oococenocvoove 

Gapacityaotmhop pete aearteet 

93 feet 9 inches 

3,000 cubic yards 

Dyer lorxcleal coco ooo ccogaSaccade 20 feet 

Coal bunker capacity’........... 300 tons 

SpeedBloadediee-eineentemacerne: 10 knots 

The vessel has a straight stem and twin semi-elliptical 

sterns, between which the dredge arm is placed, and is rigged 

with the two pole masts. The ten hopper wells are located 

amidships with the boiler-room immediately forward and the 

THE DREDGE NEW ORLEANS. 

enzgine-room abait of them, From the after engine-room 

bulkhead aft, the vessel has a channel or well, dividing the 

hull and forming twin sterns. In this well is arranged the 

dredge suction arm, forming a huge girder about 67 feet 

long, incorporating the two g-inch diameter pressure water 

and two 26-inch diameter suction pipes. At the forward end 

of this well a massive cast steel pillar block on each side 

supports a pair of heavy cast steel trunnions, which in turr 

ANOTHER VIEW OF THE WILTON COMPANY’S DREDGE. 

the. enormous masses of mud economically and efficiently. 

Hence the order for the New Orleans. 

This dredge is of the following dimensions: 

Length over all (not including 

dredcelphead)) seaaeenerer ear 

Length between perpendiculars .. 

315 feet 

300 feet 

carry the girder arm. At the lower end of the girder is a 

huge pair of hinges by which the bucket head is attached so 

that it has a movement of rotation about a horizontal axis 

at right angles to the direction of the girder to enable the 

cutting angle to be varied at will. This dredge head is 

manipulated. by durable steel wire rope falls running over 

Pore ie SM TT: oct M 
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large sheaves carried on a massive stern bridge built astride 

the well, the falls in turn being operated by a powerful deck 

winch, which enables the dredge head to be lowered to a 

dredging depth of 50 feet or to intermediate depths, or 

raised clear of the water. The head, as already explained, 

C 

Z 

0491 

142 

is practically a huge enclosed rake, which in the case of the Ii 5 5 5 % 

) New Orleans is some 18 feet wide by 5 feet fore and aft, 01s mn 

serrated along the edge with sharp cutting teeth through the ice * cc 

incisors of which is ejected high pressure water to aid in ms f 3 

disintegrating the spoil and make it of suitable consistency 

to be sucked’ through duplicate suction pipes into the pumps 

from which it is deposited in either of the several hoppers. 

Installed in the engine room are two specially designed 

26-inch centrifugal dredging pumps, having chambers lined 

with manganese steel and with removable wearing pieces on 

the impellers of high grade cast steel. The main engines 

comprise four sets, arranged in pairs tandem and built on 

common bedplates, of triple expansion inverted marine type, 

having cylinders 12 inches, 19 inches and 32 inches, with a 

common stroke of 24 inches and capable of exerting a com- 

bined horsepower of 2,500. The two after sets of these main 

k engines are coupled direct to the propeller shafting and the 

two forward sets to the 26-inch centrifugal dredge pumps. 

By an ingenious arrangement of clutches the propelling and 

pumping engines can be coupled together so that the full 

power of all four engines can be exerted on the twin pro- 

pellers when desired, while, when dredging, the after sets 

will be free to drive the propellers and the forward sets 

will drive the dredging pumps. The pressure water or jet 

pumps for disintegrating the material being dredged are three 

in ntfmber, of the vertical duplex pattern, capable of a com- | 

bined capacity of 300 cubic feet of water per minute. Steam 

is supplied by four Babcock & Wilcox watertube boilers, 

having a total heating surface of 12,664 square feet and 

grate surface of 317 square feet. The installation is capable 

of filling the ten hopper holds in less than 120 minutes, the 

combined capacity of which is 3,027 cubic yards, or approx- 

imately 3,c00 tons. The dredged material may then be trans- +} 

ported by the vessel to any convenient dumping ground at a 

speed of 10 knots per hour, when, by the manipulation of 

four hydraulic ram mechanisms, the hopper doors, 20 in 

number and opening outwardly through the ship’s bottom, 

may be operated either individually or simultaneously for 

discharging material, an operation, therefore, occupying only 

a few minutes when all doors are open. 

The hoppers have a mixing water pipe system by which 

sea connections can be opened to furnish mixing pressure 
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water to thoroughly loosen the precipitated material. Another A 3 

important feature is the arrangement of settling troughs, lll ees 4 

baffle plates and overflow sluices provided to allow any sur- QO) 78 

+ 26, plus water which has been sucked in to escape overboard 

without carrying dredged material. Should it be desired to 

utilize the dredged material for reclamation work, a swivel 

deck discharging pipe has been installed, to which the neces- 

sary lengths of shore piping may be coupled, and through this 

pipe the dredge can discharge her own cargo by sucking it 

from the hoppers and ejecting it to any location desired or, 

as a third alternative, into scows or other hoppers alongside. 

The New Orleans furnishes comfortable and commodious 

quarters for its crew. The captain, inspector and first mate 

are berthed in a large deck house, while the chief engineer 

_ and his assistants have been accommodated in the after deck 

__ house and adjoining the engine room. This after deck house 

is also arranged for stewards, cooks, etc., and provided with 

suitably furnished mess rooms for officers and petty officers, 

3 together with toilets, wash places, etc. On the lower deck 

_aft on each side of the well are mess rooms for seamen and 
firemen, cold storage rooms and refrigerating machinery. 
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The monkey forecastle is divided off into quarters for sea- 

men, firemen, oilers, storerooms, wash places, carpenters’ 

workshop, etc., while nearby are located the quartermaster 

and boatswain. As the New Orleans will operate mostly in 

semi-tropical waters, the greatest attention has been paid to 

the sanitary and ventilation arrangements, and all living 

quarters and machinery places are well supplied with both 

artificial and mechanical ventilation. : 

The auxiliary machinery comprises a No. 9 Hyde Windlass 

Company’s steam and hand windlass, three No. 3 Hyde Wind- 

lass Company’s steain capstans, and twin sets of Williamson 

Bros.’ spring quadrant type steam steering gear, operating the 

two rudders in: unison and controlled by an improved tele- 

motor system operating from pilot house forward. Consider- 

able attention has been paid to the special hoisting winch, fur- 

nished by the Lidgerwood Manufacturing Company, which 

has been designed so that when there is a pull of ten tons 

on each dredge arm fall, the winding speed will not be less 

than 50 feet per minute, This winch is placed on top of the 

after house, on a steel foundation built up from the main 

deck, and arranged so that the winch man will have a clear 

look-out aft and operate the engine, to lift or lower the 

dredge arm, by turning a vertical wheel either to port or 

starboard as in a steering-wheel. The electric light plant 

consists of two 1r10-volt generators, each of 25 kilowatt 

capacity, driven by Curtis steam turbines. The vessel is lighted 

throughout by electricity and in addtion there is supplied a 

searchlight, of 35 amperes capacity. A steam heating system 

is installed, with individually operated radiators. 

Self=Propelling Bucket=Suction Dredger Uruguay. 

Dredger Uruguay was ordered by the Uruguayan govern- 

ment from the Koninklijke Nederlandsche Grofsmederij 

(Royal Dutch Forge Company), at Leiden, Holland, and rep- 

resents a type of dredger which can be called an universal 

dredger. The material to be dredged can be raised either by 

a bucket chain or a suction pump, and delivered in barges 

alongside or through a floating pipe line direct on shore at a 

distance of 1,000 feet against a height of 20 feet. The princi- 

pal dimensions of the dredger are as follows: 

Feet 

Wensthvoverdcallaer mec cen eee 145 

Breadth. 238 ktaei oie a cen ee ene 26 

Depthumoldediaarcaa ae eee Cee oe 9 

IDRANE, TRESS 455 00cs00ub000nen00000000 5 

Dineckernays CepN sSoccoccdcvccdnavcg0000000 27 

The draft, was kept as light as possible to enable the dredger 

to pass over the various sandbanks in the river mouth, where 

she is intended to work. The vessel is provided with two 

compound surface-condensing engines; one engine, placed 

lengthwise, for driving the suction pump and the propeller, 
the second engine, placed athwartships, for working the bucket 

chain. The vessel is further provided with four double- 

cylinder steam winches for working the hoisting ropes for the 

bucket ladder and suction pipe, the bow, side and aft chains. 

The dredger is lighted by electricity throughout. Steam 

for the above-mentioned engines is supplied by two marine 

boilers, having each a heating surface of 753 square feet and 

a working pressure of 120 pounds per square inch. 

The bucket chain has a capacity of raising 300 tons of 

material per hour. The buckets are constructed of steel plates 

and provided with hard steel cutting bands. The engine 

power is transmitted to the upper tumbler shaft by two belts, 

two pulleys and two sets of cast steel gearings. The sand 

pump is of equal capacity to the bucket chain, and is con- 

structed of steel plates and angles, and fitted inside with’ re- 

movable hard steel weaving plates. The flyer is of S: M. steel, 
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forged in one piece—the flyer shaft fitted with hard steel 

weaving bushes. ‘The suction pipe is constructed of 3-inch 

steel plate, and is mounted on a strong ladder placed in well. 

The delivery pipes are mounted on floaters of cylindrical form, 

and constructed of steel plates and coupled by means of spe- 

cially designed couplings of armored leather. The dredger 

has been tested thoroughly, and the output of the bucket-chain 

as well as of the suction pump showed an excess of the re- 

quirements stipulated by the government. The vessel made 

her yoyage to Montevideo under her own steam. 
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The hull is steel fitted with four watertight bulkheads. 

The boilers are two in number, of the return tubular type, 8 

feet 9 inches diameter by 13 feet 9 inches long, each, and are 

fitted with superheaters. Sixty pounds of steam is carried. 

Her engine is a vertical condensing beam with a 40-inch 

cylinder and a 9-foot stroke. Feathering paddle wheels are 

provided, 20 feet in diameter, with 8-foot buckets, which are 

of oak. She is fitted with a Hyde windlass, capstan and 

steam steering engine. The electric plant is a 20-kilowatt 

General Electric outfit direct connected. Sixty tons of coal 

SUCTION DREDGE URUGUAY IN OPERATION, 

Chesapeake Bay Steamer Three’ Rivers. 

The Maryland Steel Company, of Sparrows Point, Md., has 

completed, for the Maryland, Delaware & Virginia Railroad, 

the side wheel steamer Three Rivers, for night service on the 

Chesapeake Bay, to accommodate 350 passengers. The dimen- 

sions of this vessel are: 

can be carried in the bunkers. The finish of the boat is very 

acceptable, the joiner work being painted white with gilt relief. 

The main stairs, however, are hard wood. Interlocking ribber 

tiles are fitted throughout, except in the kitchen and pantry, 

where asbestolith is used. In all the rooms steam heat is 

supplied, as is also running water. Every comfort has been 

provided for passengers. 

The British navy estimates, as made in a preliminary an- 

nouncement, call for an expenditure of £44,392,500 ($221,- 

962,500) for 1911. The programme includes five Dreadnoughts, 

6 NEW BAY LINER THREE RIVERS. 

¥ 

Length on water line........... 180 feet 

IL@aen OVE? able oocccasvuc sonocg ets Wea 
Beambemo) dedimennremrernrs eg OlLeet 

Beam, over guards..... teceseee- 57 Leet 6 inches 

Depth, molded.................. 10feet 5 inches 
three protected cruisers, one unarmored cruiser, twenty de- 

stroyers, six submarines and an increase in the personnel. 
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VANADIUM STEEL IS 
EFFICIENCY STEEL 

A few years ago a spectacular nov- 
elty-to-day the spectacular necessity. 

All efficiency experts use Vanadium 
— Steel in gears, forgings and castings 
where the maximum strength and the 
freatest service are required. 

You can buy Vanadium Steel from 
any reputable maker of merchant 
shapes, forgings, iron or steel cast- 
ings, springs, gears or special parts. 
Wherever ordinary steel fails, try Van- 
adium. 

Investigate through our Enginering Department. 

AMERICAN VANADIUM COMPANY 
Miners of Vanadium Ores 

Largest producers of Vanadium Alloys in the World 
Entire product sold by the Vanadium Sales Co. of America 

318 Frick Building 

PITTSBURGH, PA. 

When writing to advertssers, please mention INTERNATIONAL MARINE ENGINEERING. 
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VANADIUM BRONZ 
TO FIT ALL CONDITIONS OF MARINE SERVICE, IS HERE- 

Wits oLOVWING shh PryYsliCAb= PROPERDIES- OF EACH 

INE Or OWED eB Ea NOE DIN Sth APPENDED) WABIEE: 

TYPE 1. For general run of castings, such as propellers, propeller struts, couplings, relief valves, shaft 
sleeves, thrust rings, gear pumps, hooks, gun mountings, stern bearings, etc., etc. 

TYPE 2. For marine fittings, condensers, gate valves, rocker arms, bilge pumps, binnacle stands, mast 
fittings, cleats, chocks, belaying pins, governors, search light stands, towing hooks, brackets, 
eccentrics, throttle valves, torpedo tubes, torpedo breeches, conning towers, periscopes, deck 
plates, etc., etc. 

TYPE 3. For engine housings, engine bedplates, air compressor bedplates, air compressor framings, 
hand wheels, gears, rudder bearings, stuffing boxes, windlass gears, windlass drums, bearing 

. brasses, bushings, spiral gears, port lights, air pumps, reducing valves, etc., etc. 

TYPE 4. For whistles, radiator valves, also for forging purposes. 

TWNGAG, 

TYPE 

For plug cocks, steam traps, thermostats, etc. 

Do 
This type is also produced for rolling and drawing. 

TYPE 7. For general hardware, quadrants, railings, name plates, indicators, hatches, grease cups, oil 
cups, gauges, stanchions, engine telegraphs, controller fittings, etc. 

TYPE &. For air compressor cylinders, oil pumps, injectors, exhaust headers, exhaust valve bodies, 
elbows, tees, water jacketed bearings, gas mufflers, hydraulic valves, hydraulic valve fittings, 
steam valves, etc. It is a high pressure Steam Metal. 

TYPE 9. A special metal used in ship bells, electric bells, electric gongs, fire bells and gongs, submarine 
signal bells, ete. 

TYPE 10. For turbine buckets, superheated steam valves, steam nozzles, pump linings, trolley wheels, 
circulating pumps, safety valves, journals, glands, etc. 

' TESTS BY TENSION 

OF THE DIFFERENT TYPES OF VANADIUM BRONZE CASTINGS. 

| 

) TENSILE STRENGTH, ELASTIC LIMIT, ELONGATION REDUCTION | DIAMETER 

TYPE. SQUARE INCH, SQUARE INCH, IN TWO INCHES OF AREA, OF 

LBS. LBS. PERCENT. PERCENT. | TEST PIECE. 

| | 

| | 
1 71,000 28,500 32.0 27.8 | 1 Inch 
2 65,400 28,400 38.5 31.1 1 Inch 
3 65,100 34,400 18.5 7D 1 Inch 
4 56,900 22,800 57.5 ANY Ff 1 Inch 
5 59,500 22,000 52.0 37.6 1 Inch 
6 51,100 | 18,100 65.0 45.3 1 Inch 
7 59,200 23,000 50.0 39.1 1 Inch 
8 32,000 17,500 21.0 18.8 1 Inch 
9 62,940 | 32,960 8.0 17.0 1 Inch 

10 8 Aes 1 Inch 70,000 | 40,000 O11. 

WHEN ORDERING, PLEASE SPECIFY TYPE OF VANADIUM BRONZE YOU DESIRE 

VANADIUM METALS CoO. 
FRICK BUILDING PITTSBURGH, PA. 

When writing to udvertisers, please mention INTERNATIONAL MARINE ENGINEERING. 

For forged pump rods, bolts, valve stems, hose couplings and all kinds of fittings to be riveted. . 
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FRENCH AUXILIARY MOTOR SHIPS. 

BY J. PELTIER. 

The total amount authorized in France as bonuses to the 

shipbuilders and ship owners, according to the law of 1893, 

amounted to 151,000,000 francs (£6,040,000) ($30,200,000). 

The big ‘“wind-jammers” built under this law profited most 

by it. 

In 1912 sailing ships will receive their last subsidy. Many 

ship owners, not being able to carry on their business without 

a subsidy, are now trying to obtain a “special compensating 

law,” while well-managed and old firms ate attempting to 

hold their business through up-to-date methods of appliances. 

Messrs. Prentout-Leblond and T. Leroux, of Rouen, who are 

known all over the world for their enterprising spirit, among 

other shipowners decided last year to alter their four-masted 

petroleum bark into an auxiliary ship. In order to do this, 

the Quevilly underwent alterations for nearly one year in 

the Havre docks, changing her stern and putting in twin 

screws, expending about £6,000 ($30,000), which included 

installing oil motors. This four-masted bark was built in 

1897 by Messrs. Laporte & Company of Grand Quevilly, near 

Rouen, and she proved herself in every way a seaworthy 

boat, making several remarkable passages between New York 

and Havre. She is steel-built, divided into ten watertight 

compartments, with two steel decks extending fore and aft, 

giving her great longitudinal strength. She is propelled by 

twin screws actuated by four-cylinder Diesel engines, built by 

the Maschinen Fabrik Augsburg-Nurnberg Akt.-Gesellschaft. 

Her trial trip was carried out on the 15th and 16th of January, 

last. Her displacement is about 3,000 tons and the best run 

she made on the measured mile was somewhat over 7 knots, 

her average speed being 6.1 knots. It is expected, however, 

that with roo tons of fuel in her tank her radius of action 

will be 4,000 to 4,500 nautical miles. The owners of the 

Quevilly were so confident of results that before any trial 

was made they ordered a five-masted auxiliary cargo boat 

from the Gironde Works & Shipbuilding Company, Bordeaux. 

She is named France and will be the largest of her class, and 
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at their works at Le Creusot. Windlass, winches and cap- 

stans, respectively five and nine in number, will be used for 

handling the anchors, hawsers and cargo, and will be actu- 

ated by steam, a donkey boiler being fitted on board for gen- 

erating steam, It is to be noted that all mainsails and the 

general working of the ship and its sail are to be handled ‘by 

the use of the steam winches. She will be lighted throughout 

by electrcity, the generator being run by a small motor. She 

will also be heated throughout by steam. The accompanying 

’"THWARTSHIP SECTION OF FRANCE. 

drawings give details as to the engines, arrangements and 

accommodations, etc. 

If the hoped-for results are obtained, the Quevilly and the 

- France will become new types of long-distance, or over-sea 

vessels, and stich ships ought to be the best ana cheapest 

for such work. On shorter voyages it may be found that 

motor boats will prove more efficient than auxiliary-fitted — 

vessels, but on long voyages the auxiliary ship will un- 

doubtedly prove more satisfactory. In 1902, owing to the 

large number of big sailing ships built in France, close atten- 

tion and study were given to the type which promised best 

returns, and the auxiliary ships will undoubtedly prove 

themselves the more efficient, being able to make regular 

The many will be put in the New Caledonian ore trade. Her dimen- trips, independent of calms or contrary winds. 

sions are as follows: sailing ships built under the subsidy law of 1893 cost on an 

=a = - SSS = = = = = 
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LONGITUDINAL SECTION OF 

Length over all, 131 meters (430 feet). 

Length between perpindiculars, 119 meters (300 feet). 

Mean breadth outside plate, 17.50 meters (57 feet 5 

inches). 

Mean draft astern, fully loaded, 7.20 meters (23 feet 6 

inches). 

Cubic capacity, 9,960 cubic meters (352,000 cubic feet). 

Displacement, fully loaded, 10,730 tons. 

Gross tonnage, 6,100 tons. 

Net tonnage, 5,500 tons. 

This vessel will be propelled by twin screws, the motive 

power being two Diesel engines, two cycle, of the Schneider- 

Crels improved patent of 900 horsepower each. The main 

engines, auxiliaries and fuel tanks are located aft in a water- 

tight compartment. As the stern of the ship, on account of 

the contracting lines, is of little use for cargo, the engine 

room will be situated aft, thus making more room for cargo. 

The motors are to be built by Messrs, Schneider & Company 

MOTOR-EQUIPPED SHIP. 

average 650,000 francs (£26,000) ($130,000) and it is figured 

that the cost of an auxiliary motor would amount to £2,000 

($10,000) extra, and the ship owner could well afford to pay 

this additional sum, as it practically doubled his income. 

In an article published in the French press about twelve 

years ago it was said that a 50 horsepower motor, or two 

75 horsepower motors, weighed 70 tons approximately, and 

that these operated by liquid fuel would give satisfactory 

results, such fuel being easily obtained all over the world, 

and at a price even lower than in France. The revolutions 

considered best for the propeller were about 200 per minute, 

and they should be so located as to be completely submerged 

when the ship was in ballast, and it was suggested that the 

handling of the motors should be so arranged that it could 

be done from the deck. On a consumption of % gallon per 
indicated horsepower hour, this ship would have a radius of 

action of about 1,000 miles, or 265 steaming hours. She would 

be able to navigate anywhere, and certainly such an equipped 
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boat would have every advantage possible in getting charters, cially the Herzogin Sophie, Charlotte and R. C. Rickmers, the 

as she would have to pay less insurance, no towing bills, less _first-named being the training ship of the North German 

local pilotage, canal, lighthouse or harbor dues. ~ Lloyd. The Rickmers is a splendid vessel belonging to the 

SIDE VIEW OF ENGINE ON THE QUEVILLY. 

We find in the Lloyds and the French Veritas only twenty- well-known firm of Rickmers, Reismuhlen, Rhederei & 

three auxiliary ships of 300 tons net register, and of vessels of Schiffau Akt. Gesellschaft, and was built in their Bremerhaven 

OIL MOTORS ON THE AUXILIARY SHIP QUEVILLY. 

1,000 tons register there are only four. The following in- yard. As the owners’ rice mills turn out something like 

formation should be looked at with attention, noting espe- 200,000 tons of rice a year, it was profitable, of course, to 
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transport this product in their own vessels. The Rickmers 

made long voyages under steam and canvas, her average 

mean speed being equal to that of any cargo boat of similar 

size, and, being fitted with engines, she was able to handle 

herself in all weather to advantage, and her running expenses 

were small. One of her first voyages from New York to 

Saigon lasted eighty-five days, and another from Hamburg to 

San Pedro ninety-seven days, and, in spite of the fact that 

she encountered very unfavorable weather in rounding Cape 

Horn, she‘made. most satisfactory time, as the following log 

will show: 

10,357. miles under. sail in 60d. 13h. = 172 miles-per day. 

7.18 knots per hour. 

4h. = 148.6 miles per day. 

= 6.20 knots per hour. 

15,861 miles in 97 days 17 hours — 156.61 giles per day or 

6.8 knots per hour. The calm zones of the equator she 

“ “cc 
5,504 steam in 37d. 

THE QUEVILLY IN. DRY DOCK. 

passed through under her own steam and rounded Cape Horn 

partly under canvas and partly under. steam. 

During the season about sixty large “wind jammers” sailed 

from Europe to the Pacific ports, averaging 155 days for the 

passage, while the Rickmers gained 58 days over the sailing 

vessels. If we compare the yoyage from Hamburg to San 

Pedro with the best trip made by the five-masted bark 

Preusen, the finest sailing ship under the German flag, from 

Cuxhaven to Valparaiso, some 5,000 miles shorter and which 

‘was covered in eighty-four days, it is fair to conclude that 

the Rickmers’ passage, owing to her auxiliary engines, was 

most satisfactory, as she made an average of 141 miles per 

day, or 6 knots per hour, and carried 32,000 tons of cargo. 

It is somewhat surprising that the Rickmers’ company, after 

obtaining such excellent results, did not build an improved 

ship, and that they did not must be accounted for by the 

extremely low freight rates during the last few years, and 

also to the extraordinary tonnage under way in English yards, 

and the general depression in trade. The triple expansion 

engines fitted to the Rickmers will not be duplicated, as the 

auxiliary motor evidently will answer the purpose far more 
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economically. If we take into account the weight and space 

required for coal per mile or knot run, we can easily see that 

the net cost is greater than with liquid fuel, and a motor 

does not require from twelve to twenty-four hours to get 

up steam, and has many other advantages. This class of 

auxiliary boat will be a vast assistance between countries and 

their colonies for, secondary lines of commerce, enabling them 

to have more frequent communication and at less cost. With 

the present. prices quoted by shipbuilding yards, an auxiliary 

ship can be built cheaply; the motor can be installed econom- 

ically, and these points must be alluring to enterprising ship 

owners. The firm of Messrs. Prentout-Leblond & E. Leroux 

of Rouen are to be complimented for_their enterprise in 

STERN OF MOTOR-EQUIPPED SHIP. 

equipping the Quevilly and the France, and these vessels will 

certainly be watched with the keenest interest by the shipping 

houses everywhere. 

I may say that a company has been formed at Paris under 

the name of the “Société des Navires Mixtes,’ with a capital 

of 750,000 francs ($150,000) (£30,000) to develop this inter- 

esting type of auxiliary vessel. 

The Herzogin Sophie Charlotte was built by the Rickmers 

Company in 1895. Her dimensions are as follows: Length, 
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276 feet 3 inches; breadth, 43 feet 2 inches; depth, 25 feet — 

5 inches. Her gross tonnage is 2,581, and net tonnage, 2,310. 

She carries water ballast to the amount of 1,150 tons, and is 

built of steel, with two decks. 

The R. C. Rickmers was built by the Rickmers firm in 1906. 

Her dimensions are: Length, 410 feet 5 inches; breadth, 53 

feet 6 inches; depth, 30 feet 4 inches. The gross tonnage is 

5.548, and net tonnage, 4,696, and she carries water ballast of 

2,700 tons. She is built of steel. Her engines (steam) are 

three-cylinder, 187% by 3011/16 by 47% inches, with a stroke — 

of 31% inches. This engine is to develop 1,000 horsepower 

and the bunker capacity is 630 tons. . 
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The Tatsu Maru was built by the Kawasaki Dock Yards in 

1904 and was the training ship for the Japanese Navy. Her 

‘length is, 274 feet 4 inches; breadth, 42 feet 9 inches; depth, 

24 feet 1 inch. She is built of steel, with four decks, and 

fitted with two triple-expansion steam engines, 13 by 21 by 34 

inches by 27 inches stroke. She has, of course, two propellers. 

The Quevilly: This vessel was built by Leporte & Company 

in 1897. Her length is 308 feet 5 inches; breadth, 45 feet 8 

inches; depth, 26 feet 8 inches. The gross tonnage is 3,271; 

net tonnage, 2,578. She is built of-steel, with two decks and 

_ten watertight compartments. wo motors are Diesel, of four 

cylinders each, and develop 300 horsepower each. 

A 1,000 Horsepower Marine Oil Engine. 

BY J. RENDELL WILSON. 

There is far more activity on the Continent than is gen- 

erally realized in connection with the construction of marine 

oil engines of the Diesel type for large ships, and already 

engines of 1,500 horsepower have passed the test bed stage. 

_ Prominent among the firms making strenuous efforts in this 
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a valve in the cylinder head, which opens at the end of each 

stroke, allowing the cylinder to be well cleansed of all residual 

exhaust gases. When the piston covers the exhaust port at 

the commencement of the. up stroke, this valve is closed. 

Pure air is then admitted and compressed to about 600 pounds 

per square inch, and the fuel is injected by the greater pres- 

sure at the top of the stroke. The same cycle of operations, 

of course, is then repeated continuously. It is of interest to 

note that it has been found necessary to water-cool the com- 

pressors as well as the cylinders and exhaust arrangements. 

To each cylinder there is a separate fuel pump, which can be 

dismounted and cleaned without stopping the engine, only the 

cylinder affected being put out of action. By having a separate 

fuel arrangement to each cylinder the fuel supply can be 

regulated independently if necessary. At any time the horse- 

power being given. by any cylinder can be ascertained by the 

indicator diagrams with which each cylinder is equipped. Re- 

garding lubrication, the crank case is of the enclosed type, and 

so forms a reservoir for the oil. It is supplied to the bearings 

by force from a pump, and en route it is filtered. The filter is 

equipped with a by-pass system, in order that it can be opened 

up and cleaned while the engine is running. While on test 

the engine gave every satisfaction: 

FOUR-CYLINDER, 1,000 HORSEPOWER OIL ENGINE. 

, 

direction are Carel Fréres, of Ghent; Schneider et Cie., of 

Paris, and the Maschinenfabrik Augsburg, Nurnburg, the latter 

company having, by the way, a three-cylinder engine of 6,000 

horsepower nearly completed; while Fried Knapp is said to 

have a marine oil engine building of well over 2,000 horse- 

power per cylinder. 

and following: brief descriptios of a four-cylinder engine of 

1,000 horsepower, recently built by Messrs. Schneider & 

Company, in conjunction with Carel’s, for a French cargo 

-yessel that will trade on the Seine, should be of great interest. 

The illustration is from the Belgian paper Neptune. 

The engine stands about 12 feet high, and is of the two- 

stroke reversible type, starting and reversing, etc., being, of 

course, by compressed air. The compressor, of the three-stage 

variety, is situated at the forward end, in appearance greatly 

resembling a fifth cylinder, and is driven off the crankshaft. 
This cylinder is shown next the fly-wheel. As in the case of 

other Diesel type engines, ignition is entirely by compression; 

that is to say, the fuel is sprayed in by air at a pressure of 
nearly 1,000 pounds per square inch, causing instant com- 

bustion. As the piston on the down stroke uncovers the ex- 

haust port in the usual manner, it also uncoyers a separate 

inlet port, which admits air from a special compressor at 

- about 6 pounds per square inch. This air is also controlled by 

In view of these facts the illustration. 

S. S. Honolulan’s Voyage Around the Horn. 

Steaming 14,coo miles on her maiden passage without being 

compelled to stop for repairs or overhauling is the enviable 

record made by the new American-Hawaiian liner Honolulan, 

Captain T. P. Colcord, which recently arrived in Seattle direct 

from Baltimore. During the run of 54 days, the only stop 

made was at Punta Arenas, where the vessel dropped anchor 

for ten hours to cable and also to await a favorable tide to 

run through the Strait of Magellan. The Honolulan was 

built by the Maryland Steel Company, Sparrow Point, Md., 

and the vessel’s deck engineer officers speak in the highest 

terms of the steamer’s performance. 

When leaving Baltimore, the Honolulan carried 14,000 bar- 

rels of fuel oil, more than sufficient to steam over the long 

route. She arived on Puget Sound with 2,000 barrels remain- 

ing, establishing a name for herself as an economical vessel. 

The steamer Missourian, of the same fleet, two years ago 

sailed from the Atlantic to Puget Sound with enough fuel oil 

to last her the long distance, but, aside from these two in- 

stances, there is no record of other vessels having done the 

same to Puget Sound. The fast steamers Yale and Harvard, 

which recently arrived on the Coast, from New York, burned 
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both oil and coal, but it was necessary for them to make 

frequent stops to replenish their bunkers. 

During the Honolulan’s passage, the only difficulty en- 

countered was at infrequent intervals when water in the 

oil caused a little trouble. The engines were stopped but once, 

and that was at Punta Arenas. Had it not been necessary 
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She is equipped with a wireless, 2-kilowatt, 60-cycle plant. 

On the Pacific the longest distance at which direct communi- 

cation was maintained was with the shore station at Los 

Angeles, 1,400 miles away. On the Atlantic, considerable static 

disturbance was encountered, but none in the Pacific. Prob- 

ably the most remarkable feats in wireless achieved was that 

STERN RUN OF ARGENTINE DESTROYER. 

to cable, the Honolulan could have steamed the entire dis- 

tance without stopping. The vessel’s quadruple expansion 

engines, 25-inch, 36-inch, 52-inch and 76-inch by 54-inch, 

worked as if they had been in service for months. As a 

matter of fuel economy and for the purpose of not overwork- 

ing the machinery, the Honolulan was run at reduced speed 

during the greater portion of her passage. Only two of the 

done by the Honolulan when she was a long distance off the 

Mexican coast in longitude 110 West. The Ward liner 

Merida, when in the Gulf of Mexico, was picked up at a dis- 

tance of about 1,000 miles. The Merida took the Honolulan’s 

message, transferred it to Cape Hatteras station, and, in turn, 

it was relayed to New York; the Honolulan thus reporting 

herself to her owners when thousands of miles away. The 

TUGBOAT SOUTHWARK, 

three boilers were used during this time and, with two boilers 

at 62 revolutions, she averaged 11 knots. Under three boilers 

at an average of 70 revolutions the steamer ran between 12.5 

and 13 knots. Three boilers were in service while she steamed 

through the Strait of Magellan, where the maximum 

power was desired, and also north of the equator in the 

Pacific. 

BUILT BY THE WATERS-COLVER COMPANY. 

remarkable feature of this feat was that’ between the two 

steamers, on the Isthmus of Mexico, was a mountain 17,000 | 

feet in height, which did not seem to interfere with. the 

aerial waves. 

Approaching Puget Sound, the Honolulan got splendid re-_ 

She picked up the bell sub-— 

marines on the Columbia River and Umatilla Reef lightships — 

sults with the submarine signal. 

May, 1911 
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at a distance of from nine to fourteen miles. This system is The boilers can be fired with either coal or liquid fuel. The 

now installed on all of the American-Hawaiian liners on the air pressure in the boiler room is 5 inches water gage. The 
Pacific Coast, and it is found of great value in waters where 

foggy weather frequently prevails. 

Argentine Destroyer Mendoza. 

The Argentine destroyer Mendoza was launched a few 

weeks ago in a French shipyard in France. Considerable spec- 

ANOTHER VIEW OF ARGENTINE ‘DESTROYER. 

ulation seems to have been awakened concerning the shape of 

the stern of this destroyer, and this feature is clearly shown 

by the two illustrations which we give. 

The builders expect to obtain a speed of 34 knots, although 

the contract speed is but 32 knots. 

The dimensions are as follows: 

Length over all..................289 feet 8 inches 

Breadth +:. cand cuneate taste see « 28 feet 3 inches 

Dratteatts jen cece eae eee 17 feet I inches 

- Displacement on trial. ............950 tons 

lines of the hull are most perfect and account in a large degree 

for the satisfactory speed. The armament consists of four 

4-inch quick-firing guns and four 20.86-inch torpedo tubes. 

Two Tugs for Philadelphia. 

The two new tugs built for the Department of Wharves, 

Docks and Ferries of the City of Philadelphia have been de- 

livered by the builder, the Waters-Colver Company, West 

New Brighton, Staten Island. 

These tugs were built complete, including the engines and 

machinery. They were delivered to Philadelphia the opening 

day of the inside route between Philadelphia and New York. 

The Kensington is the larger of the two tugs, being 65 tons, 

built of wood, 81 feet long, 20 feet breadth and 9 feet depth. 

She is equipped with a compound fore and aft engine 

12 x 26 18 inches, has one Scotch boiler 10 feet 6 inches by ro 

feet. The Southwark is a 42-ton tug constructed of wood, 

66 feet long, 16 feet breadth and 7 feet depth of hold. She 

is equipped with a single engine 14 x 14 inches, with one 

marine leg type boiler 5 feet 6 inches by 10 feet. On the day 

of the trial trip, the Kensington developed a speed of 13.9 miles 

per hour, much exceeding the contract requirement of 10.5 

miles. / 

High-Speed Ferryboat Kennedy. 

This high-speed vessel was built and engined by the Wille- 

mette Iron and Steel Works, Portland, Ore., and the exacting 

demands of her contract were most cleverly met by the works. 

She is a vessel 190 feet long, 28 feet beam and 12 feet depth 

of hold, designed for a daylight passenger boat, operating 

on a run 16 miles long, from Seattle to Bremerton. It was 

desired to have the maximum passenger accommodation on a 

limited displacement. The contract called for a speed of 20 

miles per hour to be maintained for four consecutive hours. 

The vessel has a displacement of about 450 tons and has pas- 

, HIGH-SPEED FERRYBOAT KENNEDY. 

High tensile steel is used in the hull, and she is galvanized 

up to and a little above the waterline. 
boilers and two Rateau turbines, delivering 18,000 horsepower 
at 650 revolutions per minute, make up the motive power. 

Four White-Foster 

senger accommodation for 900 passengers. The nature of 

the service required of the Kennedy is such that the United 

States inspectors consider her in the class of a ferryboat and 

give her passenger license accordingly. In the calculations for 
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powering the Kennedy it was estimated that 2,000 horse- 

power would be required to maintain 20 miles per hour with 

a safe margin. 

The space available for boilers was about 13 feet by 30 feet, 

and the problem of installing satisfactory boilers in this space 

was a serious one, particularly as forced draft was not pos- 

The Ballin watertube boiler seemed to fit the space con- 

ditions. It was decided to install two of these boilers of 4,000 

square feet of heating surface each. 

The engines for the Kennedy were designed for 2,000 indi- 

cated horsepower, the cylinders being as follows: High-pres- 

sure, 18; intermediate-pressure, 27; low-pressure, two, 34; 

stroke, 24 inches; working pressure, 250 pounds. 

On official trial trip, the Kennedy developed 2,300 horse- 

power at 205 revolutions per minute. 

sible. 

Electrically Controlled Railway Drydock. 

The Kensington Shipyard Company of Philadelphia, which 

is the repair depariment of the Wm. Cramp & Sons & Engine 

Building Company, has just added to its equipment a new 

Crandall railway drydock. 

The project of getting an additional drydock at the. Ken- 

sington yard involved the question of which type would be 

most suitable for the class of work to be done, and for the 

limited space available for its installation. After considering 

the three prevailing types of drydocks, the railway drydock 

was decided upon, since it could be installed within the limited 

space in such a way that vessels, while being docked, would be 

inside of the adjacent piers, and also without encroaching too 

far upon yard room. 

The new drydock is 270 feet long, on keel-blocks; 290 feet 

long over the floor; 58 feet wide in the clear, and has a cap- 

acity of 2,500 tons displacement. The cradle travels on four 

tracks on the flat rail and roller method. The foundation is 

ELECTRIC POWER PLANT OF 

of piling, driven to bed rock, or to a hard-pan overlying the 

rock. The dock is constructed mainly of yellow pine timber, 

braced and trussed in a very substantial manner. The cradle 

is equipped with a full set of patent releasing bilge blocks. 

The lifting of the dock is accomplished by four heavy chains 

of the Crandall special type, equipped with a patent compen- 

sating device, which assures equal strains on all the chains. 

. The chains are’arranged on the endless system, working over 

sprocket wheels, driven by a powerful geared hoist. The 

power is furnished by a 225 horsepower electric motor, using 

KENSINGTON RAILWAY DRYDOCK. 

2,200 volts, capable’ of hauling largest loads in twenty-five 

minutes. With one exception, this is, so far as we can learn, 

the largest electrically driven railway drydock in existence— 

that one exception being a 4,000-ton similar drydock at Piraeus, 

Greece, designed by the same firm, and having a 300 horse- 

KENSINGTON RAILWAY DRYDOCK, 

power motor. The official test of the new drydock was made 

when the steamship Antares, 279 feet long, was hauled up in 

twenty-one minutes. The entire work was designed and built 

by H. I. Crandall & Son Company, East Boston, Mass. The 

chains were made by Messrs. Bradlee & Company, of Phila- 

delphia, and the electric equipment by the Westinghouse Elec- 

tric and Manufacturing Company. 

b ; 
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PRACTICAL EXPERIENCES OF MARINE ENGINEERS. 

Incidents Relating to the Design, Care and Handling of Marine Engines, Boilers and Auxiliaries; 

Breakdowns at Sea and Repairs. 

Broken Sanitary Suction Pipe. 

On the ship I was on we had direct acting sanitary, as well 

as bilge, pumps, worked off the arm of the air pump levers. 

The pumps, two on each side, kept the sanitary tank, wash 

deck, and fire connection pipes full at sea, whilst we had an 

independent duplex pump for the work in port. Each pump 

was supplied with the regular pet cocks to admit a little 

Branch 

THE SUCTION VALVE. 

air, as is usual with all pumps, but as plunger pumps worked 

off the air pump levers are naturally dependent upon the 

speed of the engine for their number of strokes per minute, 

an unequal supply of ‘water is the result. Especially so is 

this the case when the engines are racing at all. The pet 

cocks set for normal speed, therefore, may hardly be enough 

for such times and a slight “knock” is occasioned. 

Three days out from New York one trip we ran into very 

heavy weather in the Atlantic, and the engines were racing 

just as much as two Aspinal governors would allow them, 

when the propeller was bared. There was a little knock in 

the pot pump, but as the plunger was making uneven strokes, 

due to the racing, and then drawing up, of the engines, the 

engineer at first took little notice of it, but a few munutes 

afterwards a louder knock and a rapidly filling port bilge 

made the same man investigate a little more fully. The 

donkey pump was started on the bilge, as the water was 

gaining on the direct acting bilge pumps rapidly, and it was 

then found that water was pouring out of the suction pipes 

for the sanitary pump. ‘The suction valve on the ship’s side 

was shut, stopping the rush of water, and it was found that 

the two pipes, one leading to each pump and joined to a 

branch at the ship’s side valve, had broken off close to the 

flanges. In each case the dange of the broken pipe was left 

bolted on to the pump chamber. It was surmised that the 

pet cocks had become choked and caused the damage; anyway, 

there was heavy vibration in the suction pipes, tending to 

draw them apart. Ours was a passenger ship, and the inde- 

pendent sanitary pump was inadequate to keep the sanitary 

tank full at sea, maintaining a proper salt water supply 

throughout the ship, so the repair had to be accomplished at 

once. When completed, it remained as it was for two months, 

until we arrived at the home port and had two new 

pipes fitted, the rubber makepiece we put in, as explained 

below, taking up what vibration there was, The pipes were 

4-inch copper pipes with 7£-inch flanges. The edge of the 

and 

Showing Method of fixing Flange 
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broken pipes was filed straight, and the two flanges were 

filed out in the hole large enough to allow the pipe to go 

through. The pipes were then fitted in the flanges, and 

beaded over, the flanges being beveled on the face side in 

the hole, and recessed the thickness of the pipe, as in the 

sketch, to allow for this. The pipes were too thin to think of 

cutting a thread on them, so we resorted to the preceding 

method of fixing the flange, which we squared up in the 

process of riveting and beading over. The pipes had broken 

off at the flange, and allowing for filing-up straight, and about 

¥ for beading over, the distance to make up when connecting 

was about 1% inches. The distance piece was made of 

rubber, and this we accomplished by utilizing two of the spare _ 

rubber valves, used for the large independent donkey bilge- 

pump, cut to size and punched for bolts. The valves were 

just over I inch in thickness, so we had to use a piece of 

Y%-inch rubber jointing also, and when bolted up we put 

another stay on each pipe. As the pipes were for different 

pumps, two engineers were able to work on each, allowing the 

job to be done much quicker than otherwise. It made a good 

solid job when completed, and, considering all things, did not 

take long to fix up. Veh, Wo Jal, 1S 

Welding and Calking at Sea, 

A good many engineers at sea are sometimes at a loss 

to distinguish between iron and steel when they see it, and 

are therfore not sure whether it is possible to weld a broken 

article with the means at their disposal. It is therefore just 

as well in passing to mention for the guidance of young 
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engineers that cast iron is simply iron ore smelted and con- 

tains a very large amount of carbon; it cannot, therefore, be 

welded. It is possible, however, to burn two pieces together, 

but this cannot be done on an ordinary tramp steamer. 

Wrought iron is cast iron which has been puddled; by means 

of this process the bulk of the carbon in the cast iron is 

extracted, rendering the wrought iron capable of being 

forged or welded. Steel is pure iron with the addition of a 

smaller amount of carbon than is present in either of the two 

classes mentioned and it can be cast, forged or welded with 

facility, Cast iron is distinguished by its brittle fracture and 
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CALKING A SEAM, 

gray color; wrought iron, by its fibrous fracture, and steel, 

by its close grain. It is also lighter in color than cast iron. 

Welding is very seldom done in the engine-room at sea, 

and it usually turns out to be a failure, owing to some detail 

having been neglected. It is not, of course, to be expected 

that a heavy job such as a connecting rod or similar part 

can be welded at sea, but if care is taken it is quite possible 

to weld small parts of wrought iron or steel, such as firing 

tools used in the stoke hold. If this is done, considerable 

trouble may be avoided by repairing the rake and slices in- 

stead of using the spare ones and waiting until the ship 

arrives at home in order to send repairs ashore. 

In order to weld or join together two pieces of iron or 

steel on board a vessel, they are heated to white heat, and 

sand is used as a flux before they are hammered together. 

For example, in order to weld, say, a rake shaft, the two 

ends which have to be joined together are heated (Fig. 1), 

———/) 
Fig. 1 
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WELDING FIRE ROOM TOOLS. 

and then they must be jumped up or thickened in diameter 

as shown in Fig. 2 in order to make sure of getting the rod 

down to its original size again after welding. The ends must 

then be scarfed, as shown in Fig. 3, and then heated to white 

heat; any scale that may be on the heat should then be 

knocked off, and sand should be sprinkled over the surface. 

As quickly as possible the two scarves must be hammered 

together and everything must be done very quickly, ctherwise 

a bad weld will be formed. This is worse than useless, as 

after using the rake for a little while it will give way again 

and half of it will be left in the fire. 

Attention may be drawn to another point: many engineers 

at sea have a very poor idea of calking the seams of a boiler, 

or what tools may be required. By calking is meant the closing 

up of the seam, either by riveting or upon the appearance 

of a leak. Such a leak is probably caused by excessive ex- 

pansion, owing to the fact the water was not properly circu- 

lated in the boiler when steam was being raised. In the 

calking the edges of the plate are first chipped or planed in 

order to present a good, clean working surface, and then the 

calking tool is used. The ordinary tool aboard ship is just a 

blunt chisel about %4-inch thick at the mouth and it is 

used to burr up the inner edge of the plate. A good engineer 

will, however, make for himself tools of different sizes and 

shapes in order to suit all kinds of work, such as calking 

round awkward corners and bends. If he attempts to use the 

ordinary tool for all classes of calking he is only damaging 

the plates to no purpose. 

Stockholm, A We tp CALKER. 

Setting Propeller Blades on the Great Lakes. 

On the freighters of the Great Lakes it is a common oc- 

currence to break a propeller blade, and it is very handy tg 

have a simple means to set the new blade to the required pitch, 

The simplest and handiest method I have used is a pitch board 

and straight edge. A common-sized wheel on the largest 

boats is 14 feet 6 inches diameter with 14 feet pitch. About 

6 inches from the end of the blade is probably the best place 

to measure. One-twelfth of the circle makes a handy length 

pitch board. The base length of the pitch board should equal 

the chord of one-twelfth the circumference. To get it I use 

this method: 

In the figure R = radius and r = chord. 
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Then our pitch board would be proportioned like Fig. 2 
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TOOLS FOR SETTING PROPELLER BLADES. 

is an angle bracket to keep it square with the blade. The 

straight edge should be made like the sketch, of 5¢-inch by 

3-inch white pine, Fig. 3; f is a %4-inch rod put through a hole 

drilled edgeways through the straight edge; c is a center, to 

fit the center in the end of the shaft; B is a bracket, to assist 

in holding the straight edge against the hub. Put the pitch 

board on the blade, and set the ends at 6 feet 9 inches radius 

with the straight edge, using the center in the shaft and the 

feeler rod. Then reverse the straight edge and hold the 

opposite edge against the hub, so that the feeler is at the edge 

of the pitch board. If the feeler touches the edge of the 

pitch board at each end the same, then the blade is correctly 

set. If not, move the blade around on the hub. 

This method of using the straight edge seems to give 

better results than by sighting over the edge of a board to the 

straight edge laid across the hub. 3, S S: 

Cleveland. 
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RECENT LEGAL DECISIONS 

Injury from Slipping on Newly Painted Steel Deck of 

Vessel. 

A laborer in the employment of an engineering company, 

while engaged in carrying two iron grate bars from a dock to 

the deck of a steel freighter, sustained injuries for which he 

sued his employers. The grate bars were carried to the 

deck for convenience of loading upon another vessel alongside. 

Two ladders were provided by the company, which were 

placed against the hull of the boat and about 25 feet apart, 

which the plaintiff was required to use. The top deck of 

the boat was constructed of steel plates, which had been 

painted prior to the day of the accident. The plaintiff had 

made about sixteen trips up the first ladder with iron grate 

bars, two at a time. The bars were 5 feet in length and 

weighed about 60 pounds apiece. He was then induced by the 

foreman to carry the grate bars up the second ladder. On 

reaching the top of that ladder it was necessary for him to 

step over a railing from 9 to 12 inches high. He was the first 

man to go on the second ladder, and as he stepped over the 

railing his foot slipped on the paint, and he was thrown to 

the deck, the two iron grate bars crushing his hand. He testi- 

fied that the cause of his foot slipping on the deck was the 

fact of the paint not being set or dried, of which he was un- 

aware and had not been warned. 
The circuit judge directed a verdict for the defendant, but 

this was reversed on appeal. It was held that it was a fair 

question for the jury whether the deck was slippery because 

of the fresh paint, and thereby rendered unsafe and dangerous. 

The plaintiff was entitled to a safe place to work. If the 

place had been rendered unsafe by reason of its having been 

recently painted, and if the deck was covered with fresh paint 

so as to make it likely that plaintiff would fall or slip with 

his load, it was the duty of the defendant to warn him of the 

danger, especially where the appearances were deceiving. 

Orso v. Great Lakes Engineering Company, Michigan Su- 

preme Court. 

.Compensation for Designing and Superintending Con= 

struction of Yacht—Erroneous Admission of Evidence. 

An action alleged as one cause of action that the plaintiff 

was employed to design and superintend the construction of 

a steel steam yacht for defendant (except the interior joiner 

work and fittings), for which he was to be paid 5 percent of 

the cost of the vessel. Defendant admitted the employment, 

and the jury fixed the cost at $87,685. Plaintiff contended that 

he was entitled to 5 percent on the cost of the small boats, 

forming part of the yacht’s outfit, irrespective of whether or 

not he actually superintended the purchase of these. Upon 

conflicting evidence, the jury found in his favor, and that the 

cost was $5,900. 

For a second cause of action plaintiff alleged that the firm 

employed in connection with the construction of the interior 

joiner work and owner’s quarters, owing to their inexperience 

in naval architecture, encountered so many difficulties that 

they were forced to call upon him for assistance, and that 

defendant, the owner of the yacht, employed him to assist 

them, and that he did so. On conflicting evidence the jury 

also found in plaintiff's favor as to this employment, allowing 

him 3 percent on the cost of the work, which they found to 

be $27,970.99. 
In reversing the judgment for a new trial the court said 

that it would have affirmed the judgment had it not been that 

a letter from defendant to plaintiff was received in evidence 

which related to the deckhouse, and not in any way to the 

second cause of action; and the judge of the trial court by 

error in his instructions to the jury referred to this letter as 

relating to this disputed matter. 

Wells v. Baker, New Vork Appellate Division. 

Performance of Contract of Sale of Anchors. 

In an action for the price-of twenty-five kedge anchors, 

amounting to $54. The delivery of the goods was admitted, 

the defense being that the sale was not a completed trans- 

action, but simply part of a contract under which the plain- 

tiff undertook to deliver five lots of varying sizes, but had 

only delivered one lot. The defendant claimed that the con- 

tract was entire and indivisible. The plaintiff proved that he 

had delivered all the goods contracted for, although he sued 

only for a part. It appeared that some of the anchors were 

returned to him by the defendant on the claim that its cus- 

tomer, the United States Naval Department, would not accept 

them. There was no proof, however, that the articles so re- 

turned were not in accordance with the-specifications, nor 

was there any proof that there was any agreement that the 

articles were to be delivered subject to the approval of the 

Naval Department. Whether the contract was entire or divi- 

sible, there was proof of its apparent performance by the plain- 

tiff. It was, therefore, held to be an error to dismiss the plain- 

tiff’s complaint. 

Friedman v. Marine Manufacturing and Supply Company, 

New York Appellate Division. 

Steamship Held Liable for Injuries to Contractors’ 

Workmen. 

A tank steamer contracted for repairs to be made on certain 

of its tanks. Before the work was begun it attempted to clean 

the tanks with live steam. After this was done, the contrac- 

tors’ servants appeared and were informed that the pump in 

one of the tanks was ready to be disconnected. While they 

were engaged in this work, with the aid of an open light, oil 

ran out from some portions of the pump, resulting in an ex- 

plosion of gas, by which one of the workmen was injured. 

He libeled the ship for damages and obtained a verdict. 

“Tt was held that, the ship having undertaken preparation for 

the work, the contractors were only responsible for the method 

of doing it in the light furnished to them, and that the ship 

was negligent in permitting the contractor’s servants to per- 

form the work with open lights without warning. 

The J. M. Guffey, District Court, E. D., New York. 

Marine Engineer’s Right to Have Fireman. 

After part performance of an engineer’s contract to operate 

a yacht, the engineer refused to continue unless he was fur- 

nished a fireman. This the owners refused to do. At this 

time there was no meeting of minds with reference to a rescis- 

sion of the engineer’s contract for the season. The owner 

procured a new engineer. The engineer left the boat without 

expressing any desire to continue the contract, merely intimat- 

ing that he would stand on his rights. It was held, in a libel 

by him for wages, that, the original contract not having in- 

cluded the services of a fireman, unless subsequently agreed to, 

he was only entitled to recover for services up to the time of 

his quitting work. 

The Imogene, District Court, E. D., New York. 
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The great spur which urges man on to wonderful 

engineering achievements is the time element. We look 

upon the face of the earth as given us by Nature, and 

find barriers which, while small compared to the rest 

of the world’s surface, effectually stop economical 

traffic between localities. To illustrate, the Isthmuses 

of Suez and Panama are typical. Through one of 

these strips of land a waterway has been cut, and the 

second is progressing rapidly. In looking over the 

past there seems to be little new under the sun; yet 

records are not found of the ancients undertaking 

much submarine work,nor do we find records of dredg- 

ing to any extent. It does not seem hard to find the 

reason for this, as, with shallow draft and small ves- 

sels, deep channels were not required, and the Mediter- 

ranean Sea was practically the great navigable water 

of the known world. 

In this month’s issue we give accounts of dredges 

of modern construction and design, which we feel will 

interest our readers. In considering the condition of 

dredges and dredge work, we find that in Europe 

almost invariably dredges belong to and are operated 

by governments, in order to deepen harbors, keep them 

clean or open canals; while in the United States pri- 

vate enterprise owns most of the dredges, save in the 
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Canal zone, and these two conditions have a very, 

marked effect on design. In the governmental owner- 

ship the question is to get the very best possible arti- 

cle, as it is not to be used for making money directly, 

but indirectly, by giving the citizens of the country 

better means of communication with each other and 

their neighbors, thus inducing business. The result 

cf this is that foreign dredges are of the highest effi- 

ciency and lasting qualities, and their first cost is not 

so closely considered as in the United States, where, 

on the other hand, the dredges, being private property, 

every consideration must be given to first cost, so that 

a fair monied return on the investment can be hoped 

for. Looking over the illustrations of dredges given 

in this issue, the solidity of the European makes be-— 

comes apparent, and yet we find that what might be 

termed the lighter-looking dredges of America are 

doing most satisfactory work. The part played by 

dredges in modern civilization is not appreciated by 

most of us. Just now the Panama Canal holds central 
place in dredge work; but the Cape Cod Canal and 
others, especially the New York Barge Canal, are by 

no means small undertakings, and they are only made 

possible by the modern dredge. Again, a considerable 
amount of the gold which is taken from the earth is 

obtained through the means of dredges. As the first 

cost of a dredge is large, it is of the utmost importance 

that the various parts be made substantial and lasting, 

for when a dredge shuts down it is like any other ma- 

chine—a money consumer instead of a money maker. 

Recent advance in the manufacture of steel has enabled 

dredge work to be carried on with less interruption 
than a few years ago. If we can offer a criticism in 

dredge design, it is that the tendency to simply increase 

the cross-section or weight of a part that is broken or 

has given out could be advantageously changed by the 

study of a better form to resist strains and shocks 

rather than merely the brute-force ways of adding 

material. 

We remarked on the internal-combustion engine in 

our April issue. Since then we have information that 

a battleship is being equipped with a prime mover of 

this type. The remarkable strides made in the use of 

this prime mover in marine work are quite enough to 

make us pause and ponder. If a thousand horsepower 

is to be developed in one single cylinder—and we are 

credibly informed that this is so—then 1,500 horse- 

power will soon be a fact. Without data, it is some- 

what of a guess as to what diameter of cylinder these 

engines would have; but probably it would be in the 

neighborhood of 70 inches, and certainly it is a bold 

engineering undertaking to produce this. We feel that 

one thing in connection with internal-combustion en- 

gines as fitted to vessels should be borne in mind, and 

that is, their great economic value would seem to lie 

in their being able to propel a ship at a set speed from 

port to port, and not in their maneuverirg powers, 
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Novel Salvage Operations. 

For the first time in the history of salvage operations on the 

Pacific Coast, a floating, pontoon drydock, of handy size, has 

been successfully utilized to raise from an extreme depth a 

passenger and freight steamer. The method of using scows to 

raise a submerged object, taking advantage of the tides to 

raise the wreck, is no novelty, but in the present instance the 

practicability of a drydock operating independently of the 

tides has been thoroughly demonstrated. As the result of 

the success of this experiment, the steamer Kitsap, 195 gross 

tons, which sank in 240 feet of water in Seattle Harbor, fol- 

lowing a collision, was raised. 

Valued at $45,000 (£9,000), the Kitsap was insured for 

80 percent of her value and after the accident was considered 

a total loss, owing to the great depth of water. However, the 

officers of the Elliott Bay Dry Dock Company, Seattle, be- 

lieved that their dock could bring the Kitsap up, and when 

they offered to make the attempt the insurance companies 

were willing. The salvors were to be paid 60 percent of the 

vessel’s appraised value after she was safely hauled out in 

drydock. 

Two tugs were chartered to attend the dock, which was 

towed from its site to the scene of the wreck, where the 

dock was made fast with two anchors at one end, allowing it 

to swing with the tide. A one-inch steel cable was buoyed at 

one end and the other was swept under the wreck by the 

tug. This was no easy task, and it was not until the third day 

that the line caught. It held fast under the bow and the dock 

gave a lift, raising the wreck by the stem. Then a second 

cable of the same size was swept under the keel until it held 

fast some distance from the stern. A lift was taken by the dock 

with both cables, and the tugs towed dock and wreck inshore 

for about 150 feet. When the submerged hull fetched up 

against the sloping bank, one of the cables parted. In its 

place a 13-inch steel cable was swept under the wreck and 

made fast. On the next lift, the second cable carried away 

and it was replaced by a second 13-inch steel line. No 

further breaks occurred with the heavier cables, each of 

which was about 1,600 feet in length. 

With the wreck held securely by the two strong cables, the 

dock was successively filled and pumped out. Each lift 

brought the wreck up about 19 feet, and while thus suspended 

from the dock, both dock and hull were towed into shoaler 

water, until the wreck brought up against the sloping bottom. 

When the weather was favorable, operations were continued 

night and day, from 6 to 12 men being employed. The longest 

tow accomplished at one time was 300 yards, and the entire 

distance the wreck was moved until it lay in 60 feet of 

water, where a diver could examine it, was 600 yards. Under 

favorable conditions, it was possible to make five lifts in 

12 hours. 

When in 60 feet of water, the wreck was first examined 

by a diver, who found the vessel lying on her bilge with a list 

to port. One cable was fast 30 feet from the bow, and the 

other 15 feet forward of the stern post. While the diver was 

making fast two other cables, the wreck was brought up to 

within 28 feet of the surface. Over the ends of each cable was 

slipped a heavy iron ring which dropped to the wreck and held 

it fast. When the four cables were fast and everything 

secured, the hull suspended from the dock was successfully 

towed across the bay, a distance of three miles, to be beached 

for temporary repairs. 

With each lift the cables, which were brought up.over the 

wings and made fast on top of the dock, were drawn taut, the 

necessary tackle being on the dock. The bottom of the 
bay is covered with three or four feet of mud and at a depth 

of 40 fathoms, with a square inch pressure of at least 90 

pounds, it required immense power to move the steamer, 

especially from her original position. However, the dock 

showed no indication of strain and was not leaking after 
performing this notable salvage feat. The Kitsap is a single- 
screw, wooden vessel, built at Portland, Ore., with the follow- 
ing dimensions: Length, 127.5 feet; beam, 22 feet; depth, 7.5 
feet; gross tonnage, 195, net, 123. The dock is 140 feet in 
length, with a beam of 34 feet 6 inches, a capacity of 600 tons 
and a lift of 19 feet. The pumps are operated by two 
16-horsepower Union gasoline engines. IRs (Cz 18 

Seattle. 

n 
Laws Concerning Wireless Telegraphy. Eee 

After July 1, ror, all ships leaving American ports must 
be supplied with wireless telegraphy, provided they carry 50 
passengers or more, unless the voyage is under two hundred 
miles. The requirements are that the apparatus will have to 
have a radius of at least one hundred miles, and the operator 
be able to send and receive at least twenty words per minute, 
five letters being counted as a word; and he must be conver- 
sant with the international regulations applying to wireless 
traffic and be able to write legibly. He must hold a certificate 
issued by the United States Government, certifying to his 
ability to adjust wireless apparatus, and be “skilled” in its 
use in the true meaning of the word. At the present time, 
the awkward condition exists that, while the Act of Congress 
appropriated money to carry out the examinations of oper- 
ators, it is not available until the first of July. This will 
probably result in vessels not being able to comply exactly 
with the law, as it would be hardly possible to obtain certifi- 
cates under the circumstances by that date, but, at least, all 
the apparatus can be installed. . 

How to Use a Pipe Wrench. 

Every engineer knows that a pipe can be easily jammed by 
a pipe wrench, but if my instructions are carried out, one can 
be used on even thin pipes without jamming them, Says a 
correspondent in Power. 

Place the wrench on the pipe and get it to bite: then slack 
off on the nut until the frame A comes in contact with the 
handle B, at D (see illustration), thus preventing the jaws 
from closing; the wrench then has power to turn, but not 

‘to jam the pipe. 

In Determining Owner’s Liability for Injuries Chief 
Engineer of Yacht Held Fellow Servant of Oiler. 

An oiler on a steam yacht was injured by slipping on an 
alleged defectively guarded platform. He admitted, in an 
action by him against the owner for damages, that he volun- 
tarily continued to work on the platform after he became 
aware that it was dangerous. He stated, however, that the 
chief engineer had promised to fix it. It was held that the 
chief engineer on a vessel, like all the rest in the service of 
the owner, except perhaps the master, was a fellow servant 
of the oiler, in the absence of direct authority to represent the 
owner, and that therefore the oiler could not recover. 

Hollis v, Widener, Pennsylvania Supreme Court. 
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The Nicholson File Company, Providence, R. I., has just 

issued a catalogue regarding its product which deserves the 

most favorable commendation. We believe it to be the finest 

catalogue, not only in design and layout, but in printing, that 

International Marine Engineering May, Io1r 

Mr. Axet Horm, who has been connected with American 

shipyards for some years, has accepted an offer to become 

assistant naval architect at the Copenhagen-Denmark Float- 

ing Dock & Shipyard. 

DREDGE BOILERS EQUIPPED WITH JONES STOKERS. 

we have ever seen. The many files and other product of 

this company are illustrated in the most perfect manner, 

making it, we believe, a most valuable work of reference on 

the subject of files, rasps, etc. The Nicholson File Company 

is to be congratulated upon its business foresight in issuing 

such a splendid catalogue. 

The Jones Stoker as Applied to Dredges. 

When the city of Chicago decided to increase the area of 

Lincoln Park by dredging and filling, the question of a proper 

dredge was avery serious one, and, after the dredge was 

installed and working, the smoke from it became embarrass- 

PLAN OF STOKER EQUIPPED BOILERS. , , ~ 

NavaL Constructor WirtrtAmM J. Baxter, who has been _ 

transferred from the New York to the Boston navy yard, will 

leave a host of friends who will miss him greatly. 

ing and the commission suffered from all the ills of 

excessive smoke, which was complained of loudly until the 

Jones Stoker was installed. We give a line drawing of this 
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stoker as fitted to the boilers in the dredge; also a half-tone 

showing the fire room. The Jones stoker is made by the 

Under-feed Stoker Company of America, Marquette Building, 

Chicago. Besides getting rid of the smoke, which was such an 

important matter, the economy in the use of the stoker was a 

surprise, and satisfactory to the commissioners. Before it 

was installed, coal was being paid for at the rate of $3.75 a 

ton (15s.), and after the stoker was fitted, coal at $2.35 (8s. 5d.) 

was found to be equally good for steaming. The repairs for 

an entire season on this stoker were reported by the commis- 

sion as considerably less than $5 (£1). This certainly may 

be considered excellent, and the small amount for up-keep is 

the best evidence of the construction, lasting qualities and 

practical working of this stoker. 

Improved Kerosene Torch. 

Oil as fuel for many purposes gains daily, and of all oil 

products kerosene is probably the most widely known and 

distributed. Taking advantage of this, as well as other points, 

the Hauck Manufacturing Company, 140 Livingston street, 

Brooklyn, N. Y., has placed on the market a kerosene torch. 

NEW HAUCK KEROSENE TORCH. 

Certainly the use of kerosene appeals to many on account of 

no insurance restrictions, its safety and ease with which it can 

be obtained, cheapness and safety. The uses to which this 

torch can be applied are almost endless, in general shop work. 
The torch is so constructed as to keep the tank cool, and only 
small pressure is required to operate it. 

Stub Yoke and Rod Ends. 

The Billings & Spencer Company, Hartford, Conn., is 

putting on the market the new design in yoke and rod ends 

here shown. It is expected that this new pattern will prove 

BILLINGS & SPENCER YOKE AND ROD ENDS, 
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popular with the motor boat builders. This design permits 

of the greatest possible radius of action, maximum strength 

and minimum weight. The short stub end is rounded to 

facilitate electric welding. All are furnished either in blank, 

milled or assembled, and in various sizes, as listed in the 

pocket-size booklet issued by this company. 

Allen Centrifugal Pumps. 

To those who go down to the sea in ships, the great pre- 

requisite for all appliances is reliability. Sailor men are accused 

of being slow in taking up new things, but it is not fair that 

this should be so. A false move, a poor selection, may mean 

the death of many, and great loss of money. It is this 

feeling of reliability which makes the appliances of W. H. 

Allen, Son & Co., Ltd., Bedford, so popular. In this mechan- 

ALLEN ENGINE AND PUMP. 

ical production, the design gives the idea of solidity and 

lasting qualities. Their Conqueror centrifugal sand pumps, 

which we illustrate, are used for handling crushed quartz, etc., 

where such products are mixed with water. Such work is, of 

course, very destructive and wearing. It is only by the use 

of special materials, care in design, that lasting qualities of 

such pumps as these can be accomplished. Owing to the diffi- 

culty of working manganese steel, Messrs. Allen use instead 

ALLEN CENTRIFUGAL PUMP. 

a high grade of cast iron, which has all the necessary value 

of homogeneity. The section system of liners reduces the 

cost of up-keep on these pumps. What is best in material and 

design takes time to determine, and by a number of experi- 

ments and proper records the above company has carefully 
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worked out the difficult problems which are presented in 

the case of sand pumps. Their engines are sold singly or 

LAMB ELECTRICALLY DRIVEN DRILL. 

coupled with their pumps for the above uses or for ship use. 

They make these pumps from 4-inch suction up to 18-inch 

drive in this drill simplifies the construction, so that while 

there is ample power to drive a 1-inch drill and feed it to its 

work properly the weight is only 125 pounds to 150 pounds, 

depending on the current available. The feed is through a 

worm and wheel, pinion and rack, and a quick return is pro- 

vided when wanted; the thrust is received on ball bearings, 

the column is made of steel tubing, and is 2% inches diameter. 

As usually made the following is the range of work: Twenty- 

eight inches from spindle to base, 81%4 inches from center of 

spindle to column, travel of spindle is 5 inches, and the hole 

in same is No. 3 Morse taper. The extreme height of the drill 

is 40 inches. One convenient feature of this drill is that it can 

be fitted for two speeds, and to make the change only a 

button has to be pushed. The radial feature makes it most 

convenient. The range, as above given, can be altered to meet 

requirements. Nees 

Steel in Dredger Work. 

Dredger makers and dredger users have cause to thank the 

steel maker for the increased efficiency of modern dredgers. 

It is a matter of no small difficulty to find the most suitable 

steels for all the various parts of a complete machine. For 

instance, take the use of manganese steel. This steel is ex- 

ceptionally tough and resists abrasion to a high degree. Al- 

though so hard that it cannot be machined, it is, at the same 

time, so tough that it can be bent double while cold without 

showing signs of fracture. It has been found invaluable for 

dredger work, for pins and bushes, links, tumblers and bucket 

lips. We reproduce an illustration of some buckets made by 

Edgar Allen & Company, Ltd., of Sheffield, which shows very 

clearly the method of attaching these lips—the steel for the 

lips being their Imperial manganese steel. Dredger parts 

made of manganese steel wear longer than when made of the 

best quality of ordinary hard steel, thus reducing the up-keep 

cost enormously. 

Epcar ALLEN & C2 LimiteD: 

MAKERS: 

EDGAR ALLEN STEEL DREDGE FITTINGS. 

suction, and they can be adapted for belt drive or electric 

drive as the necessities of the case demand. 

Lamb Portable Electrically Driven Radial Drill. 

The Lamb Electric Company, of 20 Huron street, Grand 

Rapids, Mich., has perfected a convenient electric-driven 

radial drill, which we illustrate. The application of electric 

The Reno Freight Carrier. 

We illustrate the Reno freight carrier, a device which can 

be fitted in warehouses, on steamship piers and at railroad ter- 

minals, for the rapid handling of freight. It is manufactured 

by the:Reno Inclined Elevator Company, of 555 West Thirty- 

third street, New York, U. S. A. The machine consists of an 

endless chain of special construction provided with pivoted 
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hooks, which are carried by small iron wheels, which roll upon 

the flanges of a pair of channel beams bolted together and 

spaced about 1 inch apart, thus forming a strong truss frame 

or carrying track capable of spans of considerable length. At 

each end the chain passes over a sprocket wheel, and these 

wheels can be driven by motors in either direction. The 
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RENO FREIGHT CARRIER. 

method of loading is illustrated very clearly. Probably no 

machine on the market will perform more operations than this 

one. 

Howden Draft for Dredges. 

While the question of turbines or cylinder engines is being 

considered with a view to economy, we are constantly seeing 

more and more efforts directed towards heating the feed-water 

of boilers or the steam itself by superheating, and we strive 

to perfect our boilers in every possible direction by more per- 

fect design and superior material, yet, when we come right 

down to what is the initial point, it is the consumption of fuel. 

A good boiler can show very poor results if the coal is not 

properly consumed, and in order to do this we must have air, 

and this must not cost us so much that we waste a “pound to 

save a penny.” To handle air is a study and not one which 

can be taken up in a few hours and thoroughly understood. 

Experience is an expensive teacher, but it is, as a rule, thor- 

ough. We go to a doctor when ill because he has made a study 

of our bodies, but in business we are not apt to be so wise, 

especially in engineering. To know how to use air under our 

boilers we should go to those who have made a study of it, 

and Messrs. James Howden & Company, Ltd., of Glasgow, 

probably have had a more extended experience in this line 

than any other firm in the world. The constantly increasing 

demand for their product is good evidence that what they 

undertake is well done. Many of the dredges referred to in 

this issue are fitted with the system of the above company. 

Repairing of Dredger Buckets with ‘‘Thermit.” 

The “Thermit” welding process is of value in dredge work. 

A welding outfit consists of a supply of welding compound, a 

suitable sized crucible, a mould built around the part to be 

welded, and suitable arrangements for drying the mould and 

preheating the job. The “Thermit” process consists in fusing 

the broken parts by means of extremely hot molten mild steel, 

produced in the crucible from the welding compound. The 
- compound is ignited by means of a special ignition powder 

which produces the necessary temperature to start the com- 

bustion of the compound, and in about 30 to 45 seconds the 

reaction is ‘complete, with the result that half of the weight of 

the compound is produced in the form of highly superheated 

‘ liquid mild steel, the remainder being slag. 

A brief description of a repair to a large dredger bucket 

will be interesting. The fracture—which extended for about 

18 inches—was opened an inch, so as to allow the molten metal 

to more easily fuse the parts, and to form a connection be- 

tween the metal band on each side. All scale, rust, etc., was 

removed; a wax pattern was formed each side of the fracture 

and coated with plumbago, the bucket was placed in a bed 

of moulding sand, and the facing sand rammed hard against 

the wax pattern. The holes for preheating and for the runner 

and risers were made off wooden patterns. A preheating 

torch was applied to the heating hole, and this melted out 

the wax, thus leaving a space for the liquid metals to flow into. 

The preheating was continued until the parts were red-hot. 

In the meantime the crucible was rigged up over the runner, 

charged with the welding compound. On remoying the pre- 

heating torch the hole was securely filled with a dry sand 

plug, the compound ignited, and in about 45 seconds the 

crucible was tapped, allowing the molten metal to flow into the 

mould. After cooling, the mould was removed, and the run- 

ner and risers cut off. The repair proved very satisfactory, 

and after twelve months’ service the bucket, upon inspection, 

was found to be in exceedingly good condition. It is asserted 

that when repairs are made by the “Thermit” process the 

welded part is stronger than before the breakage occurred. 

The process is equally suitable for repairs to stern frames, 

rudder posts, etc. Broken iron castings can be welded when 

due allowance can be made for contraction stresses. The 

A THERMIT REPAIR JOB. 

“Thermit” metal combines equally well with either cast, 

wrought iron or steel. It is manufactured by Thermit, Ltd., 

London, E. C., and Goldschmidt Thermit Co., 90 West street, 

New York. 

Mr. Louis L. Bernier, the well-known marine engineer, 

has been engaged by the Sanitary Water Still Company of 

Jamaica, L. I., and Washington, D. C., to take full charge of 

its marine department for the sale of evaporating plants and 
feed water heaters. 

TECHNICAL PUBLICATIONS. 

Ship Turbines. Dr. Bauer and O. Lasche. 
inches. Pages, 200. Illustrations, 104. 
Oldenbourg. Price, 8 marks in Munich. 

No work on the subject of turbines which we can recall 

goes more minutely into this very interesting subject, and gives 

clearer information. It might be said that with this work at 

hand the engineer could feel he was equipped to undertake 

turbine work in any of its details. The illustrations are so 

many that they almost explain the test to those who do not 

read German. The authors are to be congratulated, 

Size, 8 by 5 
Munich: R. 

Die Schiffsschraube und ihre Wirkung auf das Wasser. 
Oswald Flamm. Size, 11 by 74 inches. Pages, 23. Il- 
lustrations, 116. Munich: R. Oldenbourg. Price, 10 
marks in Munich. 

This work by Dr. Flamm is very remarkable. By means of 

photography the effects of various forms of propellers are 
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most clearly shown under many varying conditions while ac- 

tually propelling a boat. The subject is admirably treated, 

and the information given added greatly to our knowledge of 

what goes on under water. 

Record of American and Foreign Shipping. Size, 8 by 9% 
inches. Pages, 1,018. Illustrations. Tables. New York, 
1910. American Bureau of Shipping. 

The volume for r911 of the “Record of American and 

Foreign Shipping,” American Lloyds, published by the Ameri- 

can Bureau of Shipping, 70 Beaver street, New York, is its 

43d volume. 

The record contains full reports and particulars of vessels 

of all classes and nationalities training with the United States, 

Canada and southern countries. It also contains rules for 

the construction and classification of steel, iron and wooden 

vessels; rules for survey of machinery and boilers for vessels; 

provision for the installation of electric lighting and power 

apparatus on shipboard, and much other valuable information 

of special importance to underwriters and all firms or persons 

interested in shipping. These rules are recognized and ac- 

cepted by the United States Government. 

Besides the usual full information for the benefit of sub- 

scribers in the way of rules for construction, with their ac- 

companying illustrations and tables, all of the utmost practical 

and technical value, the work contains such features as list of 

addresses of prominent shipbuilders, dry docks, marine rail- 

ways, marine machinery and boiler constructors of the 

United States; list of vessels whose names have been changed; 

also compound names indexed as per last name, names and 

addresses of owners of vessels classed in the record, 

This record of shipping is the only book now published con- 

taining reports and particulars of all American vessels, and the 

reports in detail of repairs to wooden vessels still in existence 

should be of special value to underwriters. 

The work has the approval and is endorsed by the important 

boards of underwriters in the United States, and is accepted 

throughout the world by those interested in shipping as a 

standard register and classification of vessels. 

Machine Shop Mechanics. By Fred. H. Colvin, A. S. M. E. 
Size, 5 by 7 inches. Pages, 172. Illustrations, 116. 
McGraw-Hill Book Company, New York-London. Price, 
$1.10 (4/6). 

Some people have a gift in imparting knowledge and putting 

things in a light which is clear, yet not dazzling, and Mr. 

Colvin in his “Machine Shop Mechanics” shows this enviable 

quality. He selects for illustrating his text every-day articles 

that the machine shop man sees and often wonders why such 

and such dimensions were used, and how the designers got 

at the sizes of various parts. And further, thinking machinists 

want to know what is “inside of things”; as, for instance, the 

hydraulic jack on page 116. If we could only get people to 

read and remember something they read and apply the knowl- 

edge, our work in the world would be more satisfactory. 

Most men, who are real men, do not mind hard work, but 

chafe under hard work without results. Mr. Colvin’s little 

book will enable a certain class, and a large one, to accomplish 

more and not waste their energy and other people’s time, 

and we hope, therefore, the “Machine Shop Mechanics” will 

have a wide sale. If the mechanic who has not had the 

advantages of a fair education will read Mr. Colvin’s little 

book, there will be fewer perpetual-motion machines made in 

the world. 

The Engineering Index Annual for 1910. Size, 6% by 0% 
inches. Pages, 496. New York, 140 Nassua street, The 
Engineering Magazine. Price, $2.00 (8/-). 

The amount of timé that can be saved by buying this book 

and keeping it at hand cannot even be guessed at. Every 

engineer should have it. The brief descriptions of books on 

all engineering subjects are admirable. A clear idea is given 

of the contents of each, and the compilers have evidently used 

every effort to make the work complete, and seem to have 

been most successful. Very few can appreciate the enormous 

amount of labor and care which must be given to get out a 

work of this kind. A new feature is introduced in this issue, 

adding to its convenience. It is the assembling of all catch 

words under their classified arrangement in the front of the 

book. This will be greatly appreciated. It would seem to us 

that the Index should be in the hands of every trade school, 

or, in fact, any educational institution. 

Elements of Machine Work. By Robert H. Smith. Size, 
5 by 8 inches. Pages, 192. Illustrations, 204, with tables. 
Price, $2.00 (8/-). 

This work goes into the details of many operations which 

are seldom described in text-books, and is up-to-date in 

modern appliances. Whether it is the author’s idea to thor- 

oughly instruct or only suggest by this book, we are not 

sure, but we should think the former; as, for instance, there 

is a clear explanation of a power hack saw for cutting off 

stock, but it neglects entirely the fact that very often the 

hack saw does not cut straight, but “runs,” as it is termed. 

Certainly, this fact is well known to every user of this con- 

venient tool, and not to call attention to it, and show how to 

correct it, is an oversight. Taking the book as a whole, there 

is a great deal of information imparted, and it is well worth 

reading from the first to the last page. 

Temperature Entropy Diagram. By Chas. W. Berry. Size, 
5 by 7% inches. Pages, 387. Illustrations, 125. Numerous 
tables. John Wiley & Son, New York-London. Price, 
$2.50 (10/). 

This book of Professor Berry’s seems very timely, as just 

now the matter of efficiency in steam and its generating and 

use is being most closely considered not only by those who 

are thoroughly familiar with the subject but by many who are 

badly handicapped -by the lack of knowledge which is so 

clearly supplied in this book. While Professor Berry asserts 

that the work is by no means exhaustive, and is for the 

student of thermodynamics, we must say that less could not 

be said on the subject and that more is hardly necessary. 

In other words, it is difficult to conceive that the consideration 

of energy turned into mechanical work and its relation to 

heat and change of volume could be treated more clearly, and 

the study of this book will undoubtedly redound to the advan- 

tage of those who are groping in the dark for a light which 

is so admirably supplied. 

Principles of Machine Work. By Robert H. Smith. Size, 
5 by 8 inches. Pages, 388. Illustrations, 425. Tables, 
numerous. Boston: Industrial Text-Book Company. 
Price, $3.00 (12/-). 

The amount of work entailed in bringing out this book is 

difficult to estimate. It is original, not being a “hodge-podge” 

of catalogues, but most carefully prepared, and the illustra- 

tions are admirable, being clear and well-chosen to lay before 

the reader “eye-explanations.” Examples of work in the 

machine shop and how it is generally handled can be found 

for many cases, but, of course, it is not to be expected that in 

any stich work every possible case can be shown and ex- 

plained. Besides the ordinary run of work, many most 

convenient “dodges” are shown, such as how to tap large 

with a tap, how to get out a broken tap, etc. In some cases, 

the explanations, we think, are a little lacking, as, for instance, 

on page 336, how to locate the holes A and A’ is by no 

means clearly explained; it represents a double thread which 

finishes what is called “square”; that is, it does not run out, 

but finishes in the holes above referred to. The usual way 

to locate these is to gear the lathe, dog the work, and, with a 

threading tool, run a line for each thread and by this line 
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locate the finishing holes. We think that it is rather an over- 

sight to practically neglect the milling machines in this book. 

It certainly deserves a place in machine work. In considering 

the book in general, we are not sure whether the good 

machinist who knows the trade thoroughly well, or the in- 

quiring youth, will be most interested, but we do feel that 

the machinist will be most edified, as from its pages it would 

be impossible to learn the machinist trade without the adjunct 

of the actual tools, and with personal instruction, but it is 

certain that no clearer explanations, in most cases, could be 

made than found in this work of general machine shop work. 

The Principles of Scientific Management. By F. W. Taylor, 
M. E., D. Sc. Size, 6 by 9 inches. Pages, 77. Harper & 
Bros., New York-London. Price, $1.50 (6/). 

The natural inclination of man is to take it easy, or, to 

take the idea of Mr. Taylor, he is lazy. To set out to correct 

this is certainly a vast undertaking. Mr. Taylor’s method to 

overcome this inherent quality of mankind is to pay more 

for more work done. The “Principles of Scientific Manage- 

ment” is based on the idea of noting with the utmost care and 

minuteness the time of operation or movement and to study 

the record so made, and by that study eliminate much, or 

rearrange the entire scheme. Mr. Taylor does not shut his 

eyes to the difficulties which are to be encountered in trying 

to improve mankind, but he takes a most hopeful view, 

believing that the spur which will force men forward in the 

race to their satisfaction and those who employ them is money 

gained. We can hardly agree with Mr. Taylor in many of 

his views. In fact, we think that he often makes comparisons 

between extremely poor showing of existing conditions and 

the very best rearranged conditions. This obviously is unfair 

in considering the general subject. For instance, he notes 

lifting 714 tons of pig iron was a day’s work. This he aug- 

mented to 47% tons in the same time. Now, if men were 

unloading or loading pig iron at the rate of only 7% tons in 

ten hours, somebody was woefully ignorant, or else negligent, 

in allowing such condition to continue. Twenty tons a day 

of loading pig iron we have often seen. Mr. Taylor makes 

the point that one of the great troubles in the world is lack 

of knowledge on the part of those who direct or, more prop- 

erly speaking, who are at the head of large enterprises. This 

is an unfortunate fact, but it is hardly to be expected that 

anybody short of the Almighty should have the infinite knowl- 

edge of thousands of men. 

We do not see that Mr. Taylor has any right to the word 

“scientific management” as something new. To our own 

knowledge in this and other countries, the close scrutiny of 

work with a view to produce greater economy has been the 

constant study of many. That we, today, even if we adopted 

in toto with every condition ideal, Mr. Taylor’s methods would 

not produce perfection, as perfection ““Dwelleth Not Beneath 

the Stars.” We think that it is rather a slur that is cast on 

many by Mr. Taylor’s appropriating the word “scientific” ; 

certainly, record has been kept and deductions made, and this 

is scientific, long before Mr. Taylor’s exposition came before 

the public. One thing Mr, Taylor absolutely neglects in 
furnishing information is the statement of how much of the 

savings, as laid down by him, costs on his side? How long 

did it take, and how many dollars were expended in finding 

out the savings? And this information would certainly be 

interesting. We admit at once that if a permanent saving of 

one cent per day can be made, that it has to be multiplied by 

infinity to get at its final gross footing. But supposing Mr. 

Taylor took hold of a works for a year, will the saving which 

he will effect, if the management is already good, offset the 

cost of the investigation and rearrangement of the business? 

We feel again like resenting the general expression of Mr. 
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Taylor’s book, that the past has been practically all rule-of- 

thumb. 

Scientific Management of Railways. 
Size, 6% by 9% inches. Pages, 92. 
Engineering Magazine. Price, $1.00. 

Mr. Brandeis is a man who has made the statement that 

we can save a million dollars a day in railway operation. We 

are not railroad men and, therefore, on that point we are 

unable to say nay to Mr. Brandeis, but we have a right to 

judge this statement by other statements which he makes 

in this book, or, at least, gives it as coming from him. If 

the statements about which we know are not correct, we are 

fair in assuming that the statement of the million dollar 

saving is a pure guess, excusable perhaps under the excite- 

ment of an after-dinner speech, but hardly permissible when 

written down in cold black and white. On page 15, the follow- 

ing idea is expressed: Thirty-five steel castings are received. 

The work on them had been set at three hours each., The 

machinist took twenty-three hours to machine the first one 

and then protested loudly. The foreman called the matter to 

the attention of the superintendent, who said, “Anneal the 

castings.” This was done, but no good resulted. The super- 

intendent went to the general manager, we presume, who 

tells the “super” to make a special study of the castings. This 

was done, and a twenty-hour time was set on each. The 

manager tells the “super” that it was his fault, as he should 

not have allowed hard castings to come into the shop. The 

“super” protests and is told that he had better kill the pur- 

chasing agent, which he agrees to do. In the meantime, the 

manager writes to the vice-president, who made a complaint 

to the steel foundry, telling it not to send any more hard 

steel castings, and so, according to the book, and we quote 

from it, “this system resulted in making the vice-president 

remedy a difficulty that otherwise might have lasted indefi- 

nitely.” We venture to remark that should the name of this 

vice-president become known he would have to take to the 

woods. He would be the most popular human being in the 

world, he could command any salary, as the users of steel 

castings will readily admit the supreme ability of a vice-presi- 

dent, or even a president, who can, by writing to steel found- 

ries, obtain always satisfactory castings. There is an old, old 

saying that a “shoemaker does well to stick to his last.” We 

understand that Mr. Brandeis is a lawyer. Just why the 

world is suddenly flooded with a mania for using the word 
“scientific”? is hard to understand. Good common-sense in 

law, in mechanics and elsewhere may not sound quite as well, 

but, under the guise of science, an immense amount is being 

perpetrated in the engineering world which is, as one of the 

New York journals most admirably terms it, “scientific 

poppycock.” 

By Louis D. Brandeis. 
New York-London: 

A Valuable Account of Fire Room Methods. © 

We are constantly invited to consider economy in all our 

transactions. We must study to turn around once and make 

it count twice, and, if we work things right, we will “save 

a million dollars a day” somehow; but every once in a while 

somebody comes to light who is not saying much, but just 

doing something. We have an example of this in Mr. F. R. 

Low’s account of his trip to Lawrence, Mass., to meet Mr. 

George H. Duncan, who is the American Woolen Company’s 

chief engineer, and inspect a battery of boilers planned by 

him, and stoked by his patent “Hibernian Automatic Stokers,” 

consisting of well-trained Irishmen, who fire at regular inter- 

vals and produce most satisfactory economical results, results 

which save money. It is well worth while to send to the 

B. F. Sturtevant Company, of Hyde Park, Mass., and get Mr. 

Low’s account of his visit. 
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Capt. Will J. Ward, editor of the “Maritime Review,” 

Cardiff, has favored us with a copy of his latest novel, “S. S. 

Cruack, or the Scheme that Failed,’ which has just been 

published at 5/-. It is a good yarn, written in Capt. Ward’s 

usual humorous vein. 

SELECTED MARINE PATENTS. 

The publication in this column of a patent specification does 
not necessarily imply editorial commendation. 

American patents compiled by Delbert H. Decker, Esq., reg- 
istered patent attorney, Loan & Trust Building, Washington, 
ID, 

986,399. CRANE OR DERRICK. ANDREAS P. LUNDIN, OF 
NEW YORK, N. Y., ASSIGNOR TO WELIN DAVIT AND LANE & 
DE GROOT COMPANY, CONSOLIDATED, A CORPORATION OF 
NEW YORK. 

Claim 6:—In a crane or derrick, a frame adapted to rotate about a 
vertical pivot, a crane arm having a curved surface at its lower end sup- 
ported to swing vertically in said frame; a base supported by said frame 

on which said curved surface rolls, means for preventing said curved 
surface from slipping on said base, means for swinging the frame hori- 
zontally and means for swinging the crane arm vertically. 

986,411. BOAT CONSTRUCTION. EINAR L. M. SIVARD, OF 
BROOKLYN, N. Y., ASSIGNOR TO WELIN DAVIT AND LANE & 
DE GROOT COMPANY, CONSOLIDATED, A CORPORATION OF 
NEW YORK. 
Claim 2.—In boat construction, the combination with an outer metallic 

plating and transverse wooden ribs, of metallic stay-pieces located at a 
plurality of places along each rib and permanently securing the rib and 
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plating together, each stay-piece comprising a metallic strip connected 
to the metal plating at each side of the rib, spanning the same and also 
having an independent connection with the rib alone. 

986,861. SHIP CONSTRUCTION. JOHN REID, OF NEW YORK, 
Y 

‘Claim 1.—In ship construction, a hull or outer shell plating, a deck 
plating, an inner plating extending from said deck plating to said outer 
shell plating and forming at each side thereof topside ballast tanks 

ny 

transverse framing terminating immediately below said ballast tanks, 
longitudinal girders extending along the inside of the walls of said 
ballast tanks ind means for stiffening and supporting said longitudinal 
girders at intervals throughout the length of said ballast tanks. 
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986,529. SELF-UNLOADING BARGE. ANDERS FREDRIK 
WIKING, OF STOCKHOLM, SWEDEN. 

Claim 1.—A self-unloading barge, comprising a floating body, a liquid 
containing receptacle positioned below the deck thereof and at one side 

of the floating body, a receptacle located above the deck and at the other 
side of the floating body, and means for transferring liquid from said 
first receptacle to said second receptacle. ; 

986,108. SELF-LEVELING COT, BUNK, COUCH. A. L. WER- 
THEIM, LONDON, ENGLAND. 

Claim 1.—A bunk comprising a set of timber frames, a gimbal frame, 
a cot suspended from said gimbal frame, said cot comprising a body 
portion, a bracket secured to each corner of said body portion, a plurality 
of supporting bars, one of said supporting bars passing through each of 
said brackets, a spring mounted upon said bar, and an adjusting collar 
mounted upon said bar to adjust said spring. 

986,373. METHOD OF GENERATING STEAM FOR SUBMARINE 
BOATS. RAYMOND D’EQUEVILLEY-MONTJUSTIN, OF KIEL, 
GERMANY. 

Claim 1.—In the method herein described for propelling vessels of 
the submarine type, which consists in using a fired steam boiler to propel 
the vessel during surface travel, using a hot water boiler to generate 
steam during submerged travel, and using a soda boiler in connection 
with the fired steam boiler to supply the necessary steam generating 
power upon the exhaustion of the hot water boiler, and in conducting the 
heated water remaining in the hot water boiler to the soda boiler as feed 
water, whereby to prolong the submerged travel. 

British patents compiled by G. E. Redfern & Company, 

chartered patent agents and engineers, 15 South street, Fins- 

bury, E. C., and 2t Southampton Building, W. C., London. 

27,957. RAT GUARDS. B. J. CONOLEY, LONDON. 
In a prior patent, No. 5,003 (1901), the inventor described a cone to 

be fitted upon the hawser and form a trumpet-mouth device intended to 
prevent the passage of rats along the rope beyond the trumpet mouth. 

That device is suitable for use in one direction only, but this invention 
refers to a duplicated device of this type. The trumpet-mouths face in 
opposite directions and are connected by a central neck portion adapted 
to be clamped about the hawser. 

14,378. SHIPS OR VESSELS. G. E. ELIA, PARIS. : 
Relates to means for neutralizing the effects of a submarine explo- 

sion. The outer plating is backed by a filling of cork or other elastic 
material of about the density of water, and within which is a framework 
of steel cables. The packing is backed by heavy plating stayed by framing 
If an explosion ruptures the plating it compresses the material and de- 
flects the -cables, but does no further damage; then the material expands 

to its former space. If any is torn away it is of the same density as the 
water, and the balance of the ship is unaffected. In a modification two 
containers in an elastic bag are broken by the shock of an explosion so 
that their contents generate a gas, which expands the bag to press the 
cables outward to nearly the line of the plating, and thus balance the 
ship. 
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THE WHITE STAR STEAMSHIP OLYMPIC.* 

Notes oN Her MacuHinery.—The White Star liner Olympic 

was drydocked on Saturday, the 1st of April, at Belfast. She 

was the first vessel to be berthed in the large new dock con- 

structed by the Belfast harbor commissioners. 

The Olympic had been moored at the adjoining deep-water 

-wharf, and two powerful tugs took her towards the. entrance; 

material assistance in the operation was given by two 30-ton 

capstans. The difficult task of warping her in was accom- 

_ plished by the 11-ton capstans placed near the head of the 

dock. At 10.50 the bow of the vessel crossed the entrance line 

Titanic. Meanwhile, we are now able, by the courtesy of the 

builders, to present fuller details of the machinery of the 

Olympic than were available at the time of the launch. 

The reciprocating engines in the Olympic—two sets, one 

driving each wing-shaft, as described in our December num- 

ber—are of the four-cylinder, triple-compound type. They are 

arranged to work at 215 pounds per square inch and to ex- 

haust at a pressure of about 9 pounds absolute. These en- 

gines are of the four-crank type, balanced on the Yarrow, 

Schlick and Tweedy system. The high-pressure cylinder is 

CASING OF THE OLYMPIC’S CHANGE VALVE. 

~ 

_and 11.39 (eight minutes before high water) the stern passed 

the same place. She is 92 feet 6 inches wide and the dock 

entrance 96 feet, so that the margin in width was very slight. 

At 12.25 the caisson gate was placed and half an hour later the 

dock was partly emptied, so as to allow the liner to rest on 

the keel blocks and permit the shores to be placed in position. 

At 2.30 the whole vessel could be seen. 

She is expected to go on trials about May 28 and be handed 

over to the White Star on the 31st of that month. The 

same day is fixed for the launching of her sister ship, the 

* See issue of December, 1910, for further description of the Olympic. 

54 inches in diameter, intermediate cylinder 84 inches, and 

each of the two low-pressure cylinders 97 inches in diameter, 

the stroke being 75 inches. Two slide valves, each with two 

ports in a common chest, are worked by two rods, through 

crosshead to single links, low-pressure cylinder, high-pressure 

cylinder, a single piston valve, two piston valves similarly 

arranged to the twin slide valves, intermediate-pressure cylin- 

der, low-pressure cylinder, and, finally, at the aft end, two 

slide valves. The valves, as already noted, are operated by 

the Stephenson link motion. There is:a loose coupling on the 

tail shaft, so that it can be withdrawn from the stern to facili- 
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tate repair. The propellers driven by the reciprocating en- 

gines have each a cast steel boss and three bronze blades, the. 

diameter being 23 feet 6 inches, and when developing 15,000 

indicated horsepower for each engine the revolutions will be 

75 per minute. 

The exhaust-steam turbine, by which the central screw is 

driven, is of the Parsons type, taking exhaust steam at about 

9 pounds absolute, and expanding down to 1 pound absolute. 

The condensing plant is designed to attain a vacuum of 284 

inches (with barometer at 30 inches), the temperature of 

circulating water being 55 degrees to 60 degrees F. The rotor 

is built up of steel forgings. It is 12 feet in diameter, and the 

blades range in length from 18 inches to 25% inches, on the 

segmental principle, laced on wire through the blades and 

distance pieces, at the roots, and with binding soldered on the 

edge, as usual. The length of the rotor between the extreme 

edges of the first and last ring of blades is 13 feet 8 inches. 

JUNE, IQII 

hold leyel. These bunkers are arranged on each side of the 

main bulkheads, and immediately in front of the furnaces. 

Each stoker takes his coal from the bunker door. In each of 

the five boiler rooms there are two See’s ash ejectors and four 

Railton and Campbell’s ash hoists. A large duplex pump is 

in a separate compartment in each boiler room. This pump 

works the ash ejectors, circulates or feeds the boilers, and 

can be used for pumping the bilges, but in three of the boiler 

rooms there are independent ballast pumps. The pumps are 

directly connected to the bilge, as well as to the general bilge 

system. The air is supplied to the stokeholds by “Sirocco” 

fans—two for each boiler room. The exhaust turbine, instead 

of being in the same engine room with two sets of piston en- 

gines is in a separate compartment abaft the main reciprocat- 

ing engine room, and divided from it by a watertight bulk- 
head. 

In the reciprocating engine room there are two sets—one 

TURBINE ROTOR AND SHAFT. 

The rotor has a weight of 130 tons, and the turbine complete 

weighs 410 tons. 

There are twenty-nine boilers in the ship with 159 furnaces. 

All boilers are 15 feet 9 inches in diameter. Twenty-four are 

double ended, 20 feet long; five are single ended, 11 feet 9 

inches long. At each end there are three furnaces, all of the 

Morison type, with an inside diameter of 3 feet 9 inches. 

The working pressure is 215 pounds. The boilers are in six 

watertight compartments, five boilers athwartship. The boiler 

compartment nearest the machinery space accommodates the 

single-edded boilers, so arranged as to be available for run- 

ning the auxiliary machinery. Two boilers in each of two 

other compartments have separate steam leads to the auxiliary 

machinery, which includes the electric lighting installation. 

The electric output is 1,600 kilowatts. The other five rooms 

are fitted with the double-ended boilers. The uptake connec- 

tions are widely spread. The uptakes for two centre boiler- 

rooms exhaust into the second funnel from the forward end; 

and the two after boiler rooms exhaust into the third funnel. 

The fourth funnel is intended for ventilating purposes, and 

it also has the galleys chimney. All the funnels are elliptical 

in plan, the dimensions being 24 feet 6 inches by 19 feet, and 

the average height above the level of the furnace bars is 160 

feet. 

There is a main bunker ‘tween decks, immediately within 

the skin of the ship, and into this the coal is first shipped and 

then distributed into bunkers athwart the ship and at stoke- 

driving the port and the other the starboard shaft; in the 

wings there are the main feed and hot well, bilge, sanitary, 

ballast, and fresh-water pumps, and a contact and surface 

heater; while on the port side is the extensive refrigerating 

plant. In the exhaust-turbine room there is, immediately for- 

ward of the turbine, the manceuvring or change valves, which 

control the flow of steam either to the turbine or to the con- 

denser—the latter for manceuvring. This control is exer- 

cised from the main starting platform through a Brown’s 

hydraulic engine, placed between the two change valves on the 

bulkhead. There is a steam strainer, through which the steam 

passes on its way from the piston engines to the turbine in 

each wing. There are two oil coolers and a pump for circu- 

lating the oil in them. Abaft the exhaust-turbine room, and 

on each side of the shaft driven by the turbine, and within the 

wing shafts, there are four sets of electric light engines, each 

of 400 kilowatts capacity. There are also on a gallery above 

the load water line in the exhaust-turbine room two electric 

generating sets of 35 kilowatts capacity. Steam pipes are led 

from three of the boiler rooms to these emergency electric 

generators independently and above the watertight bulkheads, 

and from this steam supply also it is possible to work any of 

the pumps connected tothe bilge throughout the ship. Be- 

tween the boilers and the main steam stop-valve there is a 

steam separator. There are two main steam leads from the 

boiler room, each terminating at the stop-valve and separator, 

which are situated against the forward engine room bulkhead. 
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The exhaust pipes from the low-pressure cylinders connecting 

with the change valve are fitted with bellows joints, which 

consist of two flattened conical discs with special steel rings 

and with flanges to take the pipes. All the pipes in proximity 

to the condenser are fitted with these bellows joints. 

The change valves for shutting off steam to the turbine and 

opening it to the condenser direct, for manceuvring purposes, 

are of the piston type with a ring of special form. When 

the pistons of these valves are in their highest position, steam 

has a clear flow to the strainer and thence to the turbine; 

when the piston is lowered the connection to the strainer is 

closed and that to the condenser is opened. The reduction 

pipe from the turbine to the condenser is fitted with a large 

sluice valve (the closing slides in two pieces, worked together 

through worm-and-rack gear) actuated by an electric motor. 

Four sets of gun-metal circulating pumps, two for the port 

and two for the starboard condensers, with 29-inch inlet pipes, 

are driven by compound engines. For each condenser there 

trolled from the navigating bridge by telemotors and from 

the docking bridge, aft, by mechanical means. The electric 

lighting engines, which indicate each about 580 horsepower, 

are of the Allan vertical three-crank compound, enclosed 

forced-lubrication type, running at 325 revolutions per minute. 

Each set has one high-pressure cylinder, 17 inches in diameter, 

and two low-pressure cylinders, each 20 inches in diameter, 

with a 13-inch stroke. They take steam at 185-pound pressure 

per square inch. Each engine is direct-coupled to a compound- 

wound dynamo, with an output of 100 volts and 4,000 amperes, 

continuous current, so that their collective current capacity is 

16,000 amperes. The dynamos are of the ten-pole type and 

are fitted with inter-poles. In addition to the four main gen- 

erating sets there are two 30-kilowatt engines and dynamos, 

placed in a recess off the turbine room at the saloon deck 

level, well above the water line. Three sets will be supplied 

with steam from either of several boiler rooms and will be 

available for emergency purposes. 

ONE OF THE TURBINE CASINGS. 

are two sets of Weir's air pumps, of the “Dual” type, both 

air and water barrels being 36 inches in diameter by 21-inch 

stroke. The water from each condenser passes into a feed 

tank; thence it drains into a control tank, from which the 

hot-well. pumps draw it, discharging it through the Weir’s 

surface heater to a Weir's contact heater, on the engine room 

bulkhead. The surface heater takes the exhaust from the 

electric engines for heating the feed, while the contact heater 

utilizes the exhaust from the other auxiliaries for the same 

purpose. The water from the contact heater gravitates to the 

main feed pumps. ‘ 

The steering gear is fitted on the shelter deck. The diam- 

eter of the rudder stock is 23% inches. The gear is of Har- 

land & Wolff’s wheel-and-pinion type, working through a 

spring quadrant on the rudder head, with two independent 

engines having triple cylinders, one on each side. The quad- 

rant is designed to minimize the shocks receievyd in a sea-way. 

The spur-and-bevel gear is of cast steel. The gear is con- 

‘ 

Australian Liner ‘‘Aeneas.”’ 

To carry on the new service which the Ocean Steamship 

Company is inaugurating between Great Britain and Aus- 

tralia a number of large and splendidly equipped passenger 

and freight steamships are being built in Belfast and else- 

where. The first of these, the Aeneas, of 19,500 tons displace- 

ment, was launched August 23, 1910. She is a twin-screw 

vessel, 509 feet long over all, 60 feet molded breadth and 4o 

feet molded depth. She has five decks: the promenade, center 

castle, upper, main and lower decks, providing accommodation 

for about three hundred passengers in commodious and airy, 

two, three and four-berth cabins. The cabins on the center 

castle deck are lighted and ventilated from the ship’s side, 

being arranged on what is known as the “tandem system.” 

All of the public rooms throughout the vessel are large and 

airy, and have been specially fitted up with a view to providing 

the greatest comfort for the passengers. The dining saloon is 
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on the second deck. It is tastefully decorated with oak dado 

and panels in French grey. There is a central lighting well 

in the room, which rises through two decks and is surmounted 

by a handsome stained glass skylight. The panels of the well 

being decorated with the coats-of-arms of the various prov- 

inces of the Australian Commonwealth. A series of handsome 

oak staircases lead from the dining room to the main entrance 

hall on the center castle deck, which is decorated in oak dado 

with upper panels in white enamel. Abaft the entrance hall is 

the music room, exquisitely decorated in oak with French grey 

panels tastefully relieved by ornaments in the Adams style. 

On the same deck, but further aft, is the smoking room, the 

decorations of which are in the Early English style, carried out 

Bridge Dk. 

J 

Shelter Dk. 
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Saloon Dk. 
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| 'Ash Room 

| {| Stard 
Upper Dk. 

= = 

As much of the cargo which is carried in the Australian 

trade is frozen meat, dairy produce and fruit, one entire hold 

and the after between deck have been thoroughly insulated 

and fitted up for the carriage of this class of cargo. The 

refrigerating plant is on the COs system, the cooling effect 

being transmitted to the holds by means of brine circulating 

pipes arranged in coils. 

recently come into general use on large steamships operating 

on long voyages, is an up-to-date steam laundry. The cargo 

space of the vessel is divided by watertight bulkheads into 

six main holds, which, on account of the girder system of 

construction, are practically free from obstruction, and thus 

capable of receiving large and bulky freight, such as motor 

es 
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| 
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UPTAKE AND BREACHING ON THE OLYMPIC. 

in oak embellished with a series of artistically carved frieze 

panels illustrating scenes in the hunting field. The vessel 

is lighted throughout by electricity, and efficient ventilation 

is provided throughout the living quarters by means of elec- 

trically driven fans installed in all the public rooms.,: An ade- 

quate steam heating system, for use in Northern latitudes, is 

installed, as well as the most modern appliances for insuring 

the safety of the ship, such as wireless telegraph, submarine 

signaling apparatus, modern lifeboats and launching ap- 

paratus. 

ears, boilers, locomotives and machinery of all kinds. The 

hatches to these holds have been constructed of large size 

to meet the requirements of such cargo, and each hatch is 

served by two or three steam winches, the largest of which 

are capable of dealing with weights up to 40 tons. 

The propelling machinery consists of two sets of triple 

expansion engines, constructed by Messrs. Workman, Clark 

& Company, Ltd. Steam is supplied by three double-ended 

Scotch boilers, working under an improved system of forced 

draft, The stokeholds are provided with both ash ejectors and 

Another innovation, which has only. 
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steam ash hoists. The engine room is large and is well lighted 

and ventilated to insure as efficient service as possible in 

tropical waters. There is the usual equipment of auxiliary 

machinery. 

Twin-Screw Floating Crane. 
' 

The crane which we illustrate was built by the firm of A. 

F. Smulders, Schiedam, Holland, for the Argentine Govern- 

ment. The crane is for the harbor of Buenos Aires. There 

were two of these cranes, the main dimensions of which are 

as follows: 
100-Ton, 60-Ton, 
Ft. Ins. Ft. Ins 

Length between perpendiculars............ 154 2% 131 2% 
Breadth between perpendiculars............ 55 95/16 55 95/16 
Depth amidships measured.at the side..... 13 1% 11 93% 
(Gleere Hei, GooocapcuooondosanbadodsdEooudsdede 78 9 78 9 
UGE OGBVETNS  cocogdagooon0d0nno00000800000 27 23% 27 234 
Shara GAGES coodonasodc0n0db000000000000 27 234 27 234 

The 60-ton crane is of the same construction as the 100-ton 

crane, with the sole difference that instead of a five-sheave 

block it has one with three sheaves, and that the jib is of a 

for the lifting of 100 tons, which is done by means of a five- 

sheave block, and one set for the lifting of 20 tons by means 

of a two-sheave block, both with two hoisting cables. The 

lowering of the weights is done by automatically-worked 

brakes and noiseless ratchets. The crane can be turned at will 

to the right or left by a set of conical friction wheels. The 

engines of the 6c-ton crane developed together 601 indicated 

horsepower, giving the vessel a speed of 16 kilometres (9.9 

statute miles) an hour, whereas the contract prescribed 12 

kilometres (7.4 statute miles) only in the case of both cranes. 

Jubilee Meetings of the Institution of Naval 
Architects. 

A preliminary programme of the International Congress in 

Naval Architecture and Marine Engineering, to be held in con- 

nection with the jubilee meetings of the Institution of Naval 

Architects, London, to celebrate the fiftieth anniversary of its 

foundation, has been announced. It is as follows: 

Monday, July 3.—Evening: Reception at the Royal United 

Service Institution. 

& 

erm lorolorore 1 F 
on 

TWIN-SCREW FLOATING CRANE, 

somewhat lighter construction. The steam anchor-winch, two 

steam-winches, with the necessary sheaves, are on deck for 

the purpose of working the vessels. Besides the space for 

boilers, engines and coal, the vessels are fitted with cabins for 

the chief engineer, captain, first and second engineers, with 

messroom, crew space for thirty men, galley, etc. Each ship 

has two boilers, each of 1,076 square feet surface, and working 

at a pressure of 120 pounds, which provide the steam for two 

compound engines with surface condensation, each working 

on a propeller. The diameter of the high-pressure cylinder is 

15 inches and that of- the low-pressure cylinder 30 inches, the 

piston stroke being 20 inches. During the official trial the 

engines of the 100-ton crane developed together about 550 in- 

dicated horsepower, and gave the vessel a speed of nearly 15 

kilometers (9.3 statute miles) per hour. 

The crane-winch is driven by a vertical compound engine, 

having cylinders 12 inches in diameter and 235 inches, and a 

stroke of 14 inches. The exhaust steam is delivered to a 

surface condenser in the engine room. Both thé live steam 

and the exhaust steam are conducted through the center of 

the crane platform by means of a cast copper conduit, pro- 

vided with the necessary glands to allow of the turning of 

the platform. The winch drives two sets of drums, one set 

‘tion of Mechanical Engineers. 

Tuesday, July 4.—Morning, 11.30 A. M.: Opening of the 

International Congress by His Royal Highness the Duke of 

Connaught, K. G, in the Connaught Rooms, Great Queen 

street, near Kingsway. Afternoon: Official visit to the Cor- 

onation Exhibition, Shepherd’s Bush. Evening: Reception 

given by the Right Hon. Lord Brassey, G. C. B., past president 

of the Institution. 

Wednesday, Thursday and Friday, July 5, 6 and 7—Morn- 

ings, 11 A. M.to 1 P. M.: Reading and discussion of papers in 

the halls of the Institution of Civil Engineers and the Institu- 

The programme will include 

papers contributed by leading English, American, Italian, 

Japanese, German, French and Swedish engineers. 

Wednesday, July 5.—Afternoon: Visit to the Empire Festi- 

val, to witness the Pageant of London, in the grounds of the 

Crystal Palace. Evening: Grand festival 

Queen’s Hall. 

Thursday, July 6.—Afternon: Visit to the National Physical 

Laboratory to inspect the national experimental tank. Eve- 

ning: Banquet to the delegates and representatives, at the Con- 

naught Rooms, Great Queen street, near Kingsway. 

Friday, July 7—Afternoon: River trip down the Thames, to 

visit the docks and shipping of the port of Lendon. 

concert in the 
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THE COMING BIG CUNARDER. 

We live in the age of big ships, and no one can say that the 

limit is even yet within sight. The competition among the 

Atlantic shipping lines to possess the largest and the fastest 

vessel afloat continues. It is barely six months since Messrs. 

Harland & Wolff launched for the White Star Line the 

Olympic as “the largest vessel in the world.’ And so she 

was, but there was no assurance that even a vessel of 882 feet 

6 inches length over all would spell finality in the arts of the 

shipbuilder. 

Ere she was three months in the water preparations were 

made to lay down in a British yard a vessel exceeding the 

dimensions of the Olympic. Since the launch of the Lusitania 

and Mauretania persistent reports have been in circulation 

associating the Cunard Company with a design of larger size 

than either of these vessels. That design is now taking form 

in the yards of Messrs. John Brown & Co., Clydebank, Glas- 

gow. It is, of course, not possible to obtain positive details 

of a vessel of which the keel plates are hardly laid, for the 

specifications are still subject to revisal, but there is no doubt 

that the new Cunarder will exceed by about 120 feet the 

length of the Mairetania and Lusitania. The Cunard Com- 

pany, as a.matter of fact, has planned a vessel 850 feet in 

length between perpendiculars and 885 feet over all. The 

Government in this case, as it did in the Lusitama and Maure- 

tania, has no part. Messrs. John Brown & Co., Clydebank, 

the builders of the Lusitama, and of a fleet of Cunarders be- 

fore her, are the experts entrusted with the new work, which 

will approximately cost £2,000,000 ($10,000,000). 

The interim specifications are for a vessel of 885 feet over 

all, comparing with 882 feet 6 inches in the Olympic. The 

Olympic is 92 feet broad, but the Cunard Liner will have a 

breadth of at least 95 feet 6 inches. The length of the Mauwre- 

tania is 762 feet and the breadth 88 feet. The new liner is 

not to emulate either the Mauretania or the Lusitania in 

speed, but will surpass the Olympic, which, of course, makes 

no claims to being a fast ship. The speed of the Olympic is 

at knots, but the new Cunard vessel will be constructed for an 

average speed of 23 knots on a draught of 34 feet. The con- 

tract speed of 25 knots by the Mauretania and the Lusitamua 

has been frequently exceeded by both these vessels. 

Cunard Liner will have turbines operating quadruple screws. 

She will have four funnels and two pole masts. Her coal 

capacity will be 6,500 tons, and her total displacement 50,000 

tons» That is to say, she will displace 5,000 tons more than 

the Olympic. Her double bottom will be arranged to carry 

oil fuel if found advisable. There will, of course, be an in- 

stallation of wireless telegraphy. There will be Turkish and 

electric baths at the disposal of the passengers, a printing 

establishment for the issue of a daily paper, and a swimming 

pond will vary from 50 inches to 15 inches. There will also 

be a theatre stage in the first-class lounge. The accommoda- 

tion to be provided is: For first class passengers, 650; second 

class, 740; third class, 2,400, a total of 3,790, which compares 

with 2,500 in the Olympic and 2,200 in the Mauretania and 

the Lusitania. 

The possibility of a breakdown of machinery on such a 

large steamer has been well considered, and means are de- 

vised to ensure that in the event of such an accident taking 

place no disablement will result. A general rule with the 

Admirality is for a double skin round the hull at the part 

enclosing the machinery. If a collision occurs and plates are 

fractured or should the vessel ground and damage plates the 

inrush of water finds its way between the skins and does not 

come in contact with the machinery at all. An alternative 

plan is to construct the main bulkhead in the engine room in 

two distinct watertight compartments. The new Cunarder 

The new . 

will, we understand, have a double skin to the load line. Ship- 

owners usually content themselves with indicating the dimen- 

sions and special features they desire and leave the details 

to the shipbuilder. The Cunard Company knew what it ~ 

wanted before issuing the specifications as to the general ar- 

rangements. The desire in detail for the comfort of the 

passengers was that while the new liner will not outstrip the 

Mauretania and Lusitania in speed, she will surpass them in 

luxurious equipment, in fittings, and in the general arrange- 

ments for the comfort of passengers. The passenger accom- 

modation may possibly be increased to bring it up to 4,000, so 

that with her crew and a full complement the number on board 

will be about 5,000. She will then have accommodation for 

1,800 passengers more than the Mauretania or Lusitania and 

for 1,500 more than the Olympic. There will be suites of 

rooms, many single berths, and family suites, a passenger 

lift, complete telephone system throughout the ship, a system 

of electric bells, etc., as well as what has been named above. 

The figures named above were in the specification, but 

before placing the contract with Messrs. John Brown & Co. 

the ultimate dimensions of the vessel were left open. The 

company desires not a record-breaking vessel nor cares 

whether she exceeds in size the new Hamburg-Amerikan liner 

Europa, so long as she meets its wishes and suits its business. _ 

Something has been added to the length originally specified, 

but the ultimate figures closely approximate what we have 

stated. 

The Cunard Company has decided that the new steamer 

shall be named Aquitania, the practice of the company being 

to name after provinces of the Roman Empire on or near the 

Mediterranean. This name is derived from Aquitaine, a 

Roman province in France. 

Preparations are now being made at Clydebank for laying 

the keel of the new vessel. She will occupy the berth upon 

which the Lusitania was constructed. The Lusitania was 

built at an angle of 40 degrees to the river, which angle will 

be exceeded, in view of the increase of 140 feet in length. 

Although many powerful vessels have been built at the Clyde- 

bank yard, it was decided before laying the keel of the 

Lusitania tq specially prepare the berth on account of the 

intense forward pressure at the bow at the launch when the 

stern became water-borne. Piles were driven into the area 

subjected to this pressure, and bound on top with crossties in 

order to distribute the strain. Among present plans is one to 

lay a special berth of concrete. Messrs. Brown give £10,000 

to the Clyde Trust to be used for river improvements for 

launching facilities at their yards. The river opposite is 

about 610 feet in width, but the launching area includes the 

confluence of the Clyde and Cart, into which the Lusitania 

was launched. It is capable of extension, and the scheme of 

the Clyde Trust provides for the widening and deepening of 

the river opposite Brown’s establishment. About two years 

will elapse before the new Cunarder is completed for service, 

but she will be ready for launching next year. 

35=Mile Steam Yacht Sovereign. 

What is guaranteed to be the fastest steam yacht in the 

world was launched last month at the Morris Heights, New ~ 

York City, yard of the Gas Engine & Power Company and 

Charles L. Seabury & Co. This new speed wonder was built 

for M. C. D. Borden, of New York and Fall River, and is to 

make 35 miles an hour. She was christened by Mrs. B. H. 

Borden. 
Mr. Borden, who is one of the oldest members of the New 

York Yacht Club, has owned many handsome steam yachts 
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whose records for speed have made them conspicuous, but 

nothing to compare with the Sovereign. This yacht was 

built from the design of Charles L. Seabury, and is 165 feet 
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with bronze bushing, and the stern post is a steel plate, 

flanged and fitted to the counter. The frame is of galvanized 

steel, the floor of steel plates, the garboard strake and bilge 

35-MILE STEAM YACHT SOVEREIGN. 

over all, 158 feet at the waterline, 4 feet 6 inches draft, and 

has a beam of 16 feet. She has twin screw. Thirty-five miles 

an hour is guaranteed by the builders, and, so far as we 

recall, has never been attempted in a vessel of this type. The 

new yacht will have four smokestacks, giving her the dis- 

plating of Tobin bronze. The sheer strake and side plating 

_are of steel, as are the keelson, deck beam, bulkhead and en- 

gine foundation. 

The machinery will consist of two triple-expansion engines, 

and steam will be generated by two water-tube boilers. The 

LAUNCHING STEAM YACHT SOVEREIGN. 

tinctiveness in this respect that no other pleasure craft in the 

United States possesses. In this and other ways her appear- 

ance will attract much attention. 

The Sovereign has a bronze keel. The stern is of steel, 

Sovereign will be fitted with steam steering gear and will 

be handled from the bridge at the after end of the forward 

deck-house. The yacht will be lighted throughout with elec- 

tricity. She has excellent accommodations for her owner. 
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The Steamer Sankaty. 

A new steamer has been added to the fleet of the New Bed- i 

ford, Martha’s Vineyard & Nantucket Steamboat Company in 

the Sankaty, built by the Fore River Shipbuilding Company. 

This vessel differs from the four others owned by this com- 

pany, in being of the screw-propeller instead of the side- 

wheel type. Previous to the time of contracting for the San- Sao 

katy the shallow water at the Nantucket bar had made it im- Vv 

possible to design a propeller boat with sufficient carrying 

Hawsers, etc. 

Shelf 

Cwarpsr 
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capacity at the permissible draft. With the deepening of the 2 

channel, however, this condition was removed. The Sankaty 5 z 

is designed under the classification of the American Bureau Et 

of Shipping both for freight and passengers, and it is expected Cieisie pier, A ¢ 

that the winter work in carrying the Nantucket mails will fall 

largely to her, the other steamers not being of sufficient power 

and suitable design to combat the worst storms. 

The Sankaty is of the sponson-deck type, the overhang 

forming an integral part of the structural hull. The main 

deck and joiner deck are complete all fore and aft, and the 

hurricane deck extends from the stern to the pilot house, pro- nee 
viding stowage for the boats and an ample walking space for : 

passengers. Below the main deck a lower deck extends for- 

ward and aft of the machinery spaces to the ends of the 

vessel. The vessel is divided fore and aft by transverse bulk- 

heads into six watertight compartments, insuring an unusual 

amount of safety in event of damage to the hull. The general 

dimensions follow: 

ILerystin Ower Bll ccocacccocccs0cc00e 195 feet. 

Length on waterline ............... 188 feet. 

Breadth extreme, outside of guard. 38 feet 2 inches. 

Breadth molded at waterline ....... 31 feet 6 inches. 

IDE In mxolleleal 5 osccessousgov0ec0008 12 feet 6 inches. 

Draft loaded extreme not to exceed. 9 feet 6 inches. 

The interior arrangement provides commodious quarters for 

passengers and an ample freight space, as well as berthing for 

the crew. The fore part of the main deck is a clear freight 

space: At the bow are the windlass, etc. The house starts 

about 53 feet from the stem and has two sliding doors in the 

forward bulkhead of ample width for the passage of automo- 

biles and large freight. Back of the bulkhead in the center a 

stairway leads up to the joiner deck. The boiler and engine 

house is amidships, with main stairway up to joiner deck aft 

of the engine enclosure and the stairway down to the dining- : 

room. At the foot of main stairway is the entrance lobby and 4 to 

social hall, with purser’s office on the starboard and chief 

engineer's stateroom on the' port side. The joiner deck is DS 

given over entirely to the accommodation of passengers. For- ot ue 

ward and aft of the house the deck is an open promenade an Teh 

with slatted wood seat arranged wherever possible. On the —* 

inside the house comprises a large and tastefully-decorated 

main saloon with a special parlor aft for ladies. For the con- 

venience of people desiring privacy there are located on either 

side of the main saloon three well-appointed day rooms and a 

commodious stateroom. 

The structure of the hull was especially designed for the 

rough winter service in which the vessel will be engaged, the 

parts being especially strengthened where necessary. The usual 

type of frame and reverse frame is used, the floors being car- 

ried straight across the top and fitted intercostally at the 

center line. In way of the sponsons the frames are carried 

continuously around the curve of the side to the fender chan- 

nel. The reverse frames are carried straight up from the 

sides and are connected by a bracket to the frames and deck 

beams and by suitable riveting to a longitudinal strength 

girder running under the beams. Five channel web frames on 

each side with doubled deck beams furnish additional stiff- 

ness in way of the machinery spaces. The side keelsons and 
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stringer are of double angle, the first keelson having also an 

intercostal plate with angle clips to shell and floors. The 

foundations for the engine, boilers and auxiliaries are specially 

constructed on high floors and longitudinals or on built-up 

foundations. The flat plate keel is provided with an extra 

heavy steel rubbing piece to prevent injury in case of ground- 

ing on a bar, and an 18-inch I-beam with plate floor stringer 

and channel rider make up the vertical keel. The shell plating 

is arranged with “in-and-out” strakes carried continuously 

on the curve of the sponson and attached to the deck through 

a vertical channel, which also holds the fender. Above the 

main deck a steel bulwark runs all fore and aft. 

The lower deck beams are of angle section or alternate 

frames with steel stringer and tie plates. Main deck beams 
are channels on alternate frames, except under forward deck, 

where there are angles on every frame. The deck is plated 

complete over machinery spaces, seven complete bulkheads 

bine set of 15 kilowatt capacity, with switchboard complete. 

One hundred and fifty outlets are provided for, and independ- 

ent circuits are run to the running lights and to the projector, 

a 13-inch General Electric commercial type with pilot “house 

control. The lighting arrangement in the principal passenger 

spaces gives a pleasing effect, being on a special system in 

use on other boats of this company. The lamps are attached 

to the cornice itself by a special fitting of neat design, the 

wiring being entirely concealed in the molding, which is 

grooved at the back for the purpose. The electric fittings 

throughout are in bronze finish. 

The life-saving appliances are four 24-foot metallic life- 

boats, one 12-foot and one 8-foot metallic cylinder life-raft 

and 1,000 cork life preservers. In addition a wooden 

“pick-up” boat 16 feet long is installed. The boats are handled 

by the ordinary swivel-type davits. One 1,000-pound and one 

goo-pound Baldt stockless anchor are supplied, with a steel 

> 

STEAMER SANKATY GOING INTO COMMISSION, 

_are fitted below main deck, five being watertight. Longitudinal 

coal bunker bulkheads extend the length of the boiler space 

on either side. The decks are supported throughout by pipe 

stanchions and I-beam girders. 

The steering gear is of the Hyde combined steam and hand 

type, 6 inches by 6 inches, and interchangeable only at the en- 

gine. It is located in the engine room, being connected to the 

quadrant by a 34-inch wire rope, and is driven by wire rope 

and bevel gears from the pilot house. Aft on the main deck 

is located a Providence-type crank capstan. Four 36-inch 

cleats with mooring parts are arranged on each side, two for- 

ward and two aft. The windlass forward on the main deck 

is of the Providence hand pump brake type, and is fitted with 

wildcats to take both 1-inch and 34-inch close link chain cable. 

The drainage system consists of galvanized iron bilge suction 

pipes drawing from each watertight compartment and leading 

through a manifold to the bilge pump in the engine room. 

The fire-main comprises a brass pipe running fore and aft 

under the main deck with risers terminating in hose gate 

valves on the main, joiner and hurricane decks. Two deck 

fire pumps are supplied. 

The electric plant consists of a General Electric Curtis tur- 

davit and tackle for handling. Also 30 fathoms of 1-inch 

and 30 fathoms of 34-inch close link chain. The Sankaty is 

amply steam heated throughout the living spaces, and the ex- 

posed steel surfaces have been covered with cork paint, en- 

suring the maximum amount of comfort to passengers during 

the winter months. 

THE PROPELLING MACHINERY. 

The propelling machinery, located amidships, consists of a 

vertical inverted, three-cylinder, triple-expansion engine, with 

cylinders 16, 25, 42 inches diameter, having a stroke of 27 

inches. The bed-plate of the main engine is of the usual box 

section form in one piece, having six cross girders. The six 

main bearings, 8% inches diameter and 9 inches long, with 

their caps, are cast iron lined with white metal. The cylinders 

are supported by seven columns, three cast iron at the back 

and four forged steel at the front. The box guides, bolted to 

the back columns, are hollow and fitted for water circulation. 

The crankshaft is forged steel throughout with webs shrunk 

to pins and journals. All webs are 5% inches by 16 inches. 

Crankpins are 8% inches diameter, Io inches long. The cyl- 

inders are arranged, beginning at the forward end of the 
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engine, high-pressure, intermediate-pressure and low-pressure. 

All cylinders are fitted with piston valves. The high and in- 

termediate-pressure cylinders each have one and the low pres- 

sure two valves of this type. The valve diameters are 7 inches 

for the high and 13 inches for the inermediate and low- 

pressure. All valves are fitted With balance cylinders for tak- 

ing the weight of valves and gear. The high and intermedi- 

ate-pressure pistons are flat cast iron, the low-pressure is cast 

steel of conical form. All pistons are fitted with cast iron fol- 

lowers and Christie packing rings. The piston rods are 334 

inches diameter, the low-pressure being fitted with a tail rod 

23% inches diameter. 

with metallic packing. The crosshead shoes are cast iron 

fitted with composition gibs, faced with white metal. The 

crosshead pins are 4% inches diameter and 5 inches long. The 

connecting rods are forged steel, 60 inches between centers, 

fitted with composition top end brasses and cast steel bottom 

brasses, lined with white metal. The valve gear is of the 
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thrust bearing is of the usual horseshoe type, having seven 

adjusfable cast iron horseshoes faced with white metal. The 

stern tube bearings are of composition lined with strips of 

lignum vite. The propeller is of the solid type, cast iron, 8 

feet diameter, 10 feet 6 inches pitch, 29 square feet developed 

area. 

The main air pump is of the Blake vertical single-acting 

beam type, with steam cylinders 7% inches diameter, air cyl- 

inders 16% inches diameter, all with a common stroke of 10 

inches. The main condenser has a cylindrical steel plate shell, 

with cast iron water chests and cover. There are 1,344 54- 

inch brass tubes 7 feet 4% inch between tube sheets, giving a 

cooling surface of 1,544 square feet. The tube ends are packed 

in the usual manner with cotton wicking, secured by brass 

glands. screwed into rolled composition tube sheets. Cooling 

water for the condenser is taken from a centrifugal pump 

furnished by the Morris Machine Company, haying an 8-inch 

suction and 8-inch discharge.- The pump, direct connected to 

AWE , 
o! 

o| oe 

lay p i \ 
Bz [22h : 

7 est HH f | f ; H 

ear zal tee Seog eee 
ws I SIGE a= 

Was 

ical) I 

) © 000 © Il 
11/614 4 ——————— 611017 

ENGINE OF STEAMER SANKATY. 

usual Stephenson double bar link type. A 6-inch double pop- 

pet throttle valve, worked by a hand lever, controls the supply 

of steam to the high-pressure chest. All receivers are copper 

pipes, installed with ample bends for expansion. 

_ The reversing gear consists of a direct-acting steam cylin- 

der, 8 inches diameter, 12 inches stroke, secured to the back 

of the intermediate-pressure cylinder. A forged steel reverse 

shaft, 4 inches diameter, carried in bearings at the back of the 

engine, transmits motion from the reversing engine to the 

links. The cut-off of each valve may be adjusted separately 

by means of a sliding block, working in slotted reverse shaft 

arms. A hand-turning gear is fitted at the after end of the 

bed-plate. The thrust shaft is 8% inches diameter with seven 

collars 15 inches diameter, 134 inches thick, forged solid with 

the shaft. The line shafting is 814 inches diameter, and the 

propeller shaft is 9 inches diameter. The propeller is secured 

to the tapered end of the shaft by a composition nut and steel 

feather. All shaft couplings are 17 inches diameter, 2™%4 

inches thick, connected by six forged steel taper bolts. The 

a 6 by 6 vertical engine, has the following connections: 8-inch 

suction from sea and 6-inch bilge suction, with 8-inch dis- 

charge through main condenser. The following additional 

pumps are fitted: One main feed, 6 inches by 4 inches by 6 

inches vertical duplex, with suction from the feed and filter 

tank and fresh-water tanks and discharge to the boilers, 

through a grease extractor and a Reilly feed-water heater. 

There is one auxiliary feed, a duplicate of the main feed. 

One fire and bilge, 71%4 inches — 4% inches by 1o inches hori- 

zontal duplex, with suctions from the sea, engine-room bilge, 

bilge manifold and fresh-water tanks, and discharge to the 

fire main, ash ejector, condenser, salt-water sanitary system 

and overboard. One salt-water sanitary with suction from 

sea, and discharge to salt-water system and crosshead guides. 

One fresh-water sanitary with suction from the fresh-water 

tanks. There is also fitted one 14-inch injector. Many of 

the valves are of Starr Brass Company’s make. 

The vessel is fitted with two double stacks having a total 

height of about 44 feet above the grates. 



JUNE, IQII 

The steam pressure is 225 pounds, furnished by four Almy 

boilers. Each of these boilers has a grate area of 40.49 square 

feet, with 1,553 square feet of heating surface, and measures 

93 3/32 inches wide, 89% inches long, 112% inches from bot- 

tom of ash-pan to top of hood, 24 inches from bottom of ash- 

pan to top of grate, 30 inches from top of grate to crown of 

fire-box. Weight, without water, 23,000 pounds; weight, with 

water, 25,400 pounds. These boilers are what is known as 

Class E. 

The ashes are handled by means of a 4-inch ash ejector of 

the Fore River pattern. She has 1,000 Armstrong life pre- 

servers. At the time the design was made a series of model 

tank tests were conducted, and from these results it could be 

predicted that the contract speed could be maintained. She 

was first standardized by making twenty runs over a measured 

course, the speed varying from 8 to 16% statute miles per 

hour. The steam pressure at the highest speed was easily 

maintained by the boilers. Following the standardization a 

four-hour run at sea was made and the contract speed of 15 

statute miles per hour was readily exceeded. The owners of 

the Sankaty have put into effect their belief that true economy, 
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Some data and dimensions of the hull, machinery and arma- 

ment are given below: 

MERA Soogne 00000090 0000000000 G0050000000000000060050 Mild steel 
Wengthwibetween) perpendiculars sj rele clelelclercieielelerelelelercielelete 289 ft. 0 ins. 
Weng thmov.ermallmemiereyrevcterterevsveretevslivereivcreinicreicrele(evereieisierere sie 293 ft. 10% ins. 
Icey Gf IL; Wr Ingo0 boon 0000000000 000000000000000000 26 ft. 02,4 ins. 
IMIG CHER 000000000'0000000000000900000000000000000 8it. 4 ins. 
Wisplacementmeryer metre cietcteieorichic clei cine 742 tons 
Blockmcoeficien tio fainen CSShey tereleicieleleicioleleteleleleieleisiclelereteveleiele 414 
Caprsixy OF ll sl CaM 506000000095 bbG0000000000000000 234.2 tons 
Gapacitymoteresenvertecdatanks seremiteelelercterelclelcielsteletetsieictelsteusts 14.8 tons 
Motalmehorsepowemmdesioned mercrtresrelcsiciciskelsicrelerelelcrcishersietercicleveioleiets 13,000 
S peedmdesigoned@evcrerrciititelcletcisecicleteiciiciciole sistctelotsleieisrcleloreiecctelerers 30 knots 

ARMAMENT.—Five 3-inch, 50-caliber, semi-automatic guns; 

three 5-meter by 45 centimeter deck torpedo tubes; three 3-inch 

guns, all of which are furnished by the Government. 

PROPELLING MACHINERY.—An interesting feature about the 

two destroyers in question is marked by the use of the Zoelly 

marine turbine for the propelling machinery, and the White- 

Forster water-tube boiler for the steam generating plant. 

The Mayrant and Warrington are the first and only ships in 

the United States Navy having this type of machinery. 

As will be noticed from the plan appended, the two turbines 

are placed side by side in about the middle of the engine 

room, with sufficient room left outboard for each condenser. 

MACHINERY PLAN 

Main Turbines. 
. Main Condensers. 
. Main Air Pumps. 
. Main Feed Pumps. 
. Main Circulating Pumps. 
. Main Steam Stop Valves. D OV 09 DOD Ft 

especially in boiler practice, lies in ample reserve power. This 

had the advantage not only of economy in fuel consumption 

and long life to the boilers, but gives a margin of power for 

use in adverse conditions of ice and weather. 

TORPEDO BOAT DESTROYERS WARRINGTON AND 
MAYRANT. 

Among the ten destroyers authorized by Congress in May, 

1908, are included the Warrington and Mayrant, of which the . 

former has recently completed its contract trials. 

The contract for the above-mentioned vessels was awarded 

to the Wm. Cramp & Sons’ Ship and Engine Building Com- 

pany, of Philadelphia, in October, 1908. The contract time 

was, respectively, twenty-three and twenty-four months, and 

the price for each was $664,000 (£132,800), which is exclusive 

of equipment and certain other articles furnished by the Gov- 

ernment. z 

OF DESTROYERS. 

7. Maneuvering Valve. 
8. Steam to Ahead Turbine, max. full speed. 
9. Steam to Ahead Turbine, reduced speed. 

10. Steam to Ahead Turbine, cruising speed. 
11. Steam to Astern Turbine. 
12, Main Steam Cross Connection. 

This arrangement of the machinery allows for a comparatively 

large and unobstructed floor space, together with ready access- 

ibility of the auxiliaries. 

The Zoelly turbine is essentially of the impulse type, but, 

when used for marine purposes, where steam speeds of neces- 

sity must be low, the pure impulse action is changed in the 

low-pressure zone to the combined impulse-reaction system as 

used in Parsons turbines. The turbines installed in the May- 

rant and Warrington consist, in the high-pressure zone, of 

twelve pressure stages, in each of which there are two velocity 

stages, or, in other words, two movable vane rows and one 

stationary row. All of these stages consist of turned steel 

discs fastened to the shaft, the separation of the stages being 

accomplished by circular diaphragms fitted tight in the casing 

and having a labyrinth stiffening box, each surrounding the 

shaft. In the low-pressure zone, where the vanes are mounted 

on a drum, there are four stages, the first one of which is an 

impulse stage with eleven rows of buckets, while the three 

succeeding stages are impulse-reaction with varying number 

of rows of buckets or vanes. 
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The backing part of the turbine is similar to the ahead- 

going part, but with a considerably smaller number of stages. 

Both ahead and backing turbines are assembled within the 

same casing, the exhaust from both being taken out in one 

comma@gp exhaust nozzle connecting to the condenser. There 

are three direct steam connections to each ahead-going tur- 

bine and one to the backing turbine. At each steam connec- 

tion the casing forms a steam belt extending the length of 

the are occupied by the nozzles. The number of these nozzles 

vary from eighteen in the first stage, gradually increasing 

both in number and size until the last stage has been reached. 

The movable vanes extend all around the discs, while the 

stationary row of each stage only contains a sufficient number 

of vanes to properly distribute the steam coming from the 

nozzles to the moving vanes. 

steam inlet are proportioned as to size and number in such 

a way as to admit a steam quantity needed to give the power 

corresponding to full speed, reduced speed and cruising speed 

of the ships. 

There are no nozzle valves, all regulation of steam admis- 

sion being performed by a throttle valve to each steam con- 

nection. When going ahead the turbines turn outboard, the 

starboard propeller being right-hand and the port propeller 

left-hand. As in all of the other destroyers of this class, 

the turbines, together with all the engine-room auxiliaries, 

are placed in one compartment aft of the boilers. The main 

steam line operating valves are connected with a steam mani- 

fold fastened to the froiit of columns with brackets between 

the forward engine-room bulkhead and the turbines. The 

operator thus faces the turbine while manipulating the valves. 

Each steam manifold connects by pipe through a main stop 

valve on the bulkhead to a line of main steam pipes running 

on each side of the ship. 

AUXILIARIES.—There are two main twin, single-acting air 

pumps placed aft, one on each side of the center line of the 

ship, between the two shafts. Engine-driven circulating 

pumps are placed immediately forward of the condensers. The 

two main feed pumps are placed forward in the engine room. 

The condensers are box shaped with semi-cylindrical top 

and bottom. The tubes are 54-inch diameter by 15 feet 2 

inches long between tube sheets, the total tube surface in 

each condenser being 5,002 square feet. The cooling water 

enters at the bottom and leaves at the top, while the exhaust 

-steam circulates around the tubes in an opposite direction. A 

direct air pump suction pipe from the bottom of each con- 

denser connects to each air pump, the two pump channel- 

ways being inter-connected by a cross-pipe fitted with a sluice 

valve. 

There are also placed in the engine room evaporators and 

distiller, feed heater, two 5-kilowat Curtis turbine-driven 

dynamo sets, lubrication oil pumps, oil cooler with circu- 

lating pump, fire and bilge pump, feed tank and an auxiliary 

condenser. In each fire room are located two Terry turbine- 

driven, forced-draft blowers. 

Borters.—Four White-Forster water-tube boilers are placed 

in two separate compartments with one fire room between 

each pair of boilers. They are made for burning oil only, and 

are designed for a working pressure of 250-pound gage. They 

are not arranged with superheaters. The tube-heating sur- 

face in each boiler is 4,500 square feet. The circulation of 

the gases of combustion in the White-Forster boiler is simi- 

lar to that of the Yarrow. The constructional feature which 

distinguishes this boiler from others is to be found in the 

curved tubes, which are set at such angle in the tube sheet 

that any one tube may be removed without disturbance to 

other tubes, through the manhole placed on the front head 

of the boiler drum. All boiler tubes are made of seamless, 

cold-drawn steel of 1-inch outside diameter. 

Arrangements of oil fuel tanks and oil-burning arrangement 

is, in general features, as well as in individual details, iden- 

The nozzles at each separate , 

tical to arrangements described in various articles recently — 

published in these columns. 

There are three smokestacks, the top of which is about 33 

feet over the oil burners. 

The auxiliary boiler feed pumps are placed in each fire 

room. 

PROPELLERS AND SHAFTING—The propellers are cast solid 

and are made of manganese bronze. They have each three 

blades machined to give a true pitch of 6 feet 2 inches. The 

diameter is 6 feet 8 inches, with a projected blade area of 20.41 

square feet. 

The shafting is made of Class A steel forgings, 7 inches 

diameter and solid. 

Trrat Data.—The standardization trial of the Watvineton 

was made on a course off Delaware Breakwater on Jan, II 

last. The official speed trials were performed Jan. 12, 15 and 

16, when a four-hour full-speed trial, a 25-knot trial of seven 

hours, and a 16-knot trial of ten hours were run. 

Four-Hour FuLi-Speep TRIAL.— 

Average pressure at boilers, gage...........-....+-++ees 246 lbs. 
Average pressure at engine room ,gage.............--. 238.7 lbs. 
Average pressure at turbine, first steam belt, slow speed, - 

ALC Mey reriteebeietesteleeterororetoeieieys uibateneoclenererete BOOS BGS 142.9 lbs, 
Second, medium speed, gage....:........ GUS aUO OOS -...- 144.6 Ibs. 
Third, full SPeedsnagel amiciereiieisicicniciete %6000000000600000 191.7 lbs. 
Average vacuum, inches ............... 6Q0000066000000 28.95 
Average pressure in fire room, ins. water................ 4.85 
Average revolutions per minute of forced-draft blowers 

iba S9ERS MROLOSE. GHooEGDODOOO OD OOCOOOuONNGN 200000 ete. 7212 
Average pressure in lubricating oil system.............. 21.1 Ibs 
Average double strokes, main air pumps.............-.- 46 
Average revolutions per minute, main circulating pumps..355 
Average temperature, injection . 45 
Average temperature, discharge .............-..+++--es 75.0° F 
Average revolutions per minute, turbines.............. 641 
Slip of propellers, mean....... KOMSDoOosOSdRUS sa Noo deO 22.8 
Motalmshattmhorsepow.eLeeieiieeteletiericasieieiets Sedego »... 12846 
Meanwdisplacementonntrialueniteniiitrciicisieiietecriereeiereieie 729.2 tons. 
Pounds of water per hour per horsepower, all purposes.. 14.54 
Pounds of fuel oil per hour per shaft horsepower........ 1.392 
Pounds of water evaporated per hour per pound of 

frvel Soil ejerersersts kee havea cove spesiorercealererevoicrerekstohroeienetel: 10.44 
Nautical miles run per ton ‘of WES Ol, soovnoo00000 50000000 3.774 
Speedmapermhourmknotseeneeenimeeinie Re Pa ere Narelers 30.123 

SrEvEN-Hours 25-KNot SpEED TRIAL.— 

Average pressure at boilers, gage..... SD0ODGGdD00000000 246 lbs. 
Average pressure at engine room, gage..............--- 241 Ibs. 
Average pressure at turbine, first steam ‘belt, slow speed, 

gage 
Second, medium speed, gage 
Third, full speed, gage...... 
Average vacutm, inches 
Average pressure in fire room, in inches of water SEG Ooo 3.2 
Total shaft horsepower ................- ob0000050000 7808 
Average revolutions per minute of turbines. speereiere obo 0000 502 
Speediipershour eknotsnrrionite ccieiciicisiclie nce re oe 25.926 
Pounds of water per hour per horsepower, all purposes.. 15.88 
Pounds of fuel oil per shaft horsepower per hour........ 1.381 
Pounds of water evaporated per hour per pound of 

FULEL EOL erica erste ce verte oe Esa he sch avel NOTIN Gyoe ote ero 1.48 
Nautical miles ryn per ton) of fuel oil. 3... os. ee 5.388 
Average) displacementionutrialueensamielieiiemici emir 735 tons 

TeNn-Hour 16-Knot Speep TRIAL.— 

Average pressure at boilers, gage.............-+..-.---- 248.5 Ibs. 
Average pressure at engine room, gage................-- 245.5 lbs. 
Average pressure at turbine, first steam belt, slow speed, i 

ARE eae we cialecuerelekooteyeiererele SAO AAUO OOO DU DODoUCOOD 171.7 Ibs. 
Second} medium-speed, gage ...............0-c-eceeee co By Syl, 
Third, full speedsscagensmmeniciiciiiecemiciccieereeeireie 13.95 lbs 
(AveragemvaCllim sill CheSmrteielelcteleeieiacreleterieticreictoretetehaletere 29.23 
Average pressure in fire room, in inches of water........ 1.38 
AEN Grewte Ivorcse~nKse -o 000000800 00900005 pH U0 0b00000 1607 
Average revolutions per minute of turbines............ 291.7 
Speedmperehournekn OtSeterelpetteleictelielaisnetckeiebertekoneiRotnoreneroreds 16.26 
Pounds of water per hour per horsepower, all purposes... 21.996 
Pounds of fuel oil per hour per shaft horsepower........ 2.189 
Pounds of water evaporated per hour per pound of 

ML Gil Gooocco0d00 dO odCO UO OONGUOODO0000000000000 10.04 
Nautical miles run per GON Oe IES! Olle coougacoensoca0aaL 10.355 
Average displacement on ‘trial...................-.-0-- 726.6 tons 

The foregcing article, together with two others, having 

appeared at different times in these columns, finishes a series 

of articles in which have been described the general features 

of the propelling machinery and boilers, and in which have 
also been given the principal trial data of three destroyers of 

the same class and dimensions as regards hull, but all having 

machinery of different type. The destroyers thus described 

are the Preston, with Parsons turbines and Thornycroft boil- 

ers; the Perkins and Sterret, with Curtis turbines and Yarrow 

boilers, and the Margrant and Warrington, with Zoelly tur- 

bines and White-Forster boilers. 

Wy) 
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Interesting Propeller Experiments . 

Prof. Oswald Flamm, of the Technical High School of 

Charlottenburg, has made some most interesting experiments 

with screw propellers with a view of finding out the effect on 

the water through which they passed. The series of illustra- 

tions we give from his book are novel and highly interesting 

and instructive. It is to be regretted that more means were 

not placed at the disposal of the professor so that he could 

carry out his work to his liking, but this condition is a most 
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boats, express boats, packets and yachts, and altogether were 

thirteen in number. Some of the special wheels were designed 

by Professor Flamm. The revolutions of the propellers were 

from 2,0co to 3,000 per minute. In taking the photographs the 

exposures were approximately one-thousandth of a second 

each. In the trials the carriage was loaded with various 

weights, but Professor Flamm does not express himself as 

very well satisfied with the records he obtained as to the 

power required to move a given load at a given speed under 

the conditions. 

FIG. 1. 

unfortunate one, that far too often exists under similar cir- 

cumstances. 

Professor Flamm calls attention to the lack of accurate 

knowledge concerning just what can be obtained from a pro- 

peller. He wishes to obtain the effect on the water in front 

of the propeller, at the propeller and in its wake. In order 

to do this he could not trust to human vision, or can human 

vision record what it sees. He, therefore, had recourse to 

photography, which can not only only see, but makes a thor- 

ough record of what is seen. He also called into use that 

most convenient form of power, electricity. Owing to limited 

apparatus and means he could not make all the records that 

he desired and he experienced considerable difficulty in record- 

ing the exact powers exerted. His experimental tank was 

FIG. 3. 

10 meters long (393 feet), 8 meters wide (26 feet 2 inches), 

and 6 meters deep (19 feet 8 inches). The tank was of plate- 

glass and he used filtered water. In order to obtain a view of 

the propellers glass sides and bottoms were necessary and, of 

course, clear water could only be employed. Into this water 

he threw the rays of a searchlight of some 24,000 candle- 

power. Above the tank he erected a track and mounted on it 

a truck, and from this apparatus extended down into the 

water an arm or strut which carried the propeller and its 

motor. These propellers were in various forms, but not 

freaks. They were such as were used in torpedo boats, tow- 

Examination of the photographs shows some interesting 

features. The illustration marked Fig. 1 clearly brings out 

the drawing down or suction of the water just above the 

screw. In the experiment when this photograph was taken 

the carriage was weighted with 20 kilograms (24 pounds) and 

the propeller was three-bladed, making 3,6co revolutions, and 

the advance of the carriage is noted as slow. 

The illustration, Fig. 2, with a weight of 4 kilograms (88 

pounds) and 2,500 revolutions of speed of 2.45 meters per 

second (9.6 feet) the suction loses the peak effect and shows 

> 

FIG. 4. 

a more elongated depression, keeping practically parallel with 

the surface of the water after leaving the point immediately 

above the blade of the propeller. There are no detailed de- 

scriptions or drawings of the carriage or transmission mech- 

anism, but it is not at all difficult to conceive of many satis- 

factory plans which could be carried out under the circum- 

stances. The carriage was fitted with a strut carrying a 

torpedo-shaped body at the stern, on which was fitted the 

screw. Of course, the strut was a thin fore-and-aft cross- 

section and faired with great care. 

Illustration Fig. 3 has no data given as to the revolutions, 
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etc., but the spiraling effect in the water is splendidly shown, 

and here again the sucking down above the screw is brought 

out. With a four-bladed propeller the effect, as shown in 

Fig. 4, is interesting. Here 1 kilogram (2.204 pounds) was 

the weight on the carriage. The screw turned 1,250 revolu- 

tions and a speed of 1.2 meters (4.72 feet) was obtained, and 

the curious “ropy” effect of the water is interesting to note. 

The professor calls attention to the fact which we all have 

suffered from more or less, and that is, with the\utmost care 

the propeller is almost always a trial and error problem. 

Certain conditions being given, a propeller wheel can be de- 

signed to do certain things, but there always seems to be a 

pleasant smile on the face of those who “chase the x’s” and 

produce the drawing of the wheel, when results approximately 

coincide with what was sought, and it is somewhat strange 

that so often the hoped-for result is exceeded. The smile 

broadens, but good engineering can only be obtained by exact 

data, and, while we are often assured by experts that wheels 

_ 18 2 
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LOCA1ION OF DOCKS IN NEW 

can be, without question; properly designed, there seems to be 

a great amount of docking done to replace propellers. In 

other words, we really consider that with the present knowl- 

edge we cannot call the design of a propeller an exact art, and 

it is to be hoped that further investigations of Professor 

Flamm can be made to put us in possession of facts to correct 

this conditions. 

DOCKING FACILITIES OF THE PORT OF NEW 
YORK.* 

For docking vessels at the Port of New York, there are 

provided, in all, 92 Saree Of this total, 6 are graving or 

fixed location basins, 72 are floating hulls or pontoons, and 

I4 are marine railways. 

Of the 6 graving docks, 4 belong to the United States 

*Compiled by Frederick ©. Harris, Civil Engineer, U. S. Navy, assisted 
by C. P. Bonner. 
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and are located at its New York Navy Yard. The remaining 

2 are the property of a private shipbuilding company, and 

are at its yards in Erie Basin. 

Of the 72 floating docks, 50 are “balance” or single pontoon 

docks; 20 are sectional, or of the multiple pontoon type, and 

2 are “mud” or open end box docks, and all are private property. 

Of the floating docks, the largest is that of the Morse Dry 

Dock & Repair Company, having a claimed lifting capacity 

of 15,c00 tons. It is of the sectional type, having five pon- 

toons, each of which is provided with a duplicate pumping 

outfit operated electrically. It has a hull length of 408 feet 

and a deck length of 478 feet, the difference being made up 

with an overhanging deck or outrigger at each end. Between 

wings, it has a top width of 120 feet, and a deck width of 103 

feet. The dock is entirely of wood and lies’ between two 

piers, which serve to hold it in position. 
The second in size is a sectional: dock at the yards of 

Tietjen & Lang, Hoboken, N. J., which has a lifting capacity 

YORK HARBOR. 

of 9,000 fons. It is built entirely of wood, has five sections or 

pontoons, which make up a hull length of 408 feet and a deck 

length of 468 feet, including the outriggers. Between wings 

it has a top width of 98 feet and a deck width of 98 feet. The 

dock.is entirely of wood and lies between guide piers. 

In the following order are the twelve firms having the 

largest floating dock tonnage facilities: 
Largest 
Single Total 
Dock Number Total 

Name. Tons. Docks. Tonnage. 
Tietjen & Lang.. ae 9,000 9 24,200 
J. N. Robbins Co * . 6,000 3 16,000 
Morse Dry Dock and Repair Co.* 15,000 il 15,000 
J. Shewan & Sons. Beata 5,500 6 12,500 
Staten Island Ship Building ¢ Co.. Wee 4,000 5 10,800 
Theo. Crane’s Sons. . ; tye bk 5,000 3 8,000 
Raritan Dry Dock Co.. Pi ciatate ae 4,500 3 6,140 
J. Tregarthus Son... 2.0.00... 3,000 3 6,000 
W. J. Cakey & Co.. 3,000 3 5,200 
F. McWilliams. . 2,000 ~ 4 4,000 
Perth Amboy Dry Dock Co.. 2,500 3 3,700 
McAllister Dry Dock & Ship Yard Co. 1,500 3 2,700 

* Has also two graving docks. + The fine capacity given for this dock i is that 
claimed by the ownes and has not been checked by the wr.te-. 
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sill depth of 25 feet. Both docks are of the Simpson type, 

originally of wood throughout, though the smaller has been 

largely renewed with concrete. Both docks have the floor 

The two. privately owned graving docks are at the ship 

yard of the J. N. Robbins Company, Beard street and Erie 

Basin, Brooklyn. One of these has a top length of 515 feet, 

DOCKING FACILITIES, PORT OF NEW YORK. 
Rey, ieee é Capactity Lenn 

: ocation. wner. i Jock. Tons. draft. eck. BOx. Brooklyn, NAV? Kind of Dock Ton Draft Deck 

1 IROL SENS EA 5 conancovcone cou Winthicad Gees COMMER, co000u00000 ARE WWO.c0000c0nv00008 o0000 25 347 320 
30000 26 471 440 
J0606 29 648 605 

5 recote PT RE ean Eye RRR RN ce 35 703 700 
2 IHS BEI, cosna co 06 oo osd ddan so naaG Jo Nb RGIS & Co, cosncoo 0000000000 GERMNZ WWE ccgacdossuavsen oaoce 21 515 483 

fonnG 25 612 578 
Floating Sectional..... jousoo (UNI) 17 375 375 

6,000 21 400 400 

3 Floating Balanced........ 4,000 17 330 330 
3 ConoversS treet ee Ee ner nee errr Colly enc Caddell ann er ena eee noatin py Sectional seer nnenis 500 12 130 105 

Marine) Railway...........-. 1,000 15 287 Bak 
a : 800 9 187 

4 IDWS BEIM, cosoae coon 9000 00000000000 Wn A, Ceamets SoS Clso snocacc 0c Floating Sectional............ 2,000 18 235 205 
5,000 20 358 300 

} Floating Balanced........ 1,000 18 265 191 
5 Witte Yo Coker &2 CB.0000000b00000000 1,000 16 180 130 

Floating Sectional........ 1,200 12 188 160 
. Floating Balanced....... sob ON) 18 265 191 

6 Rootes muithts treeteeer ener ner burmany sce Birklandepeeentn three dloatingsoectionalessennnnrt 500 10 120 120 
7 Foot Court Street. .......3.......... Downing & Wawrence:............... Marine)Railway. .. 800 10 230 

800 10 230 
8 Hoote2z0this trectaeeee een nnn am Tato SB ushe yar .. Floating Balanced........ 1,000 14 170 110 

Foot 23d Street...................... Tebo Yacht Basin Co. . . Floating Balanced. 800 13 90 90 
9 ; 1,600 17 190 150 

10 Foot 26th'Street.--..:...........+.... Jas. Shewan’ & Sons, Inc:............ Floating Sectional. . 5,500 23 396 357 

zs Floating Balanced........ 500 16 160 120 
11 Foot 56th Street..................... Morse Dry Dock and Repairing Co..... Floating Sectional. . 15,000 28 478 400 

Long Island City, N. Y. 
12 Hunters Point........ - McWilliams Bros............. . Floating Balanced 375 13 150 100 

? Floating Sectional. . 250 13 120 100 
13 SOP occococn69060 00000900006 >» Wael 3 GOscccosonoeoconnc . Marine Railway. . . 1,000 8 175 

1,000 8 175 
New York City, N. Y. 

14 OUSLOny Sect pba hae etter ie) AS41O he wan oa COs te eEEne EEE nH oatingg balanced amet: 3,500 25 276 206 
2,500 22 240 190 
800 16 180 140 
700 16 160 120 

15 Root /th’Street, E.R. <>............- Jas. Dregarthen, Son & Co........... Floating Balanced............ 1,000 16 191 135 
3,000 20 250 185 
2,000 19 231 162 

Staten Island, N. Y 
16 Mariners Harbor.................... Rankin Dry Dock Co.... .... Floating Balanced........ 1,500 15 185 130 
17 The Staten Island Shipbuilding Come 2,500 18 220 165 

1,500 15 185 130 
18 Brewer Dry Dock Co.. ..... Floating Sectional...... 500 12 140 118 
19 Shooter’s Island Shipbuilding Co....... Marine Railway. 4,500 19 385 50 
20 : Caddell Bros. . SRN 500 10 150 fs 
21 West Brighton....................... Staten Island Shipbuilding Co.. .. Floating Balanced 4,000 22 304 212 

1,800 18 200 151 
: 1,000 16 190 141 

22 McAllister Dry Dock & Shipbuilding Co. Floating Sectional........ - 1,500 15 225 200 
i 700 13 125 125 
Floating Balanced........ 500 12 125 100 

23 Frank McWilliams................... 2,000 18 209 152 
1,000 18 190 120 
500 13 130 100 

‘ 500 13 123 101 
24 WCE s55 cocvodcg coo 00 0n0c00c000 Mo Sb TUS Be SOMS.c000 coco ccc onsen ny WEMING RATA. on'co00 co 08 250 6 120 
25 a AR CABrow nny Piri sate acne 1,000 14 200 
26 Gityalsland Nea Vereenn ene RERODt-A A COD Nee a Reha GEe nye Mainon 1,000 20 165 

600 te 120 55 () ¢ 

Hoboken, N. J. S 2 e 
27 Weehawken........................ Union Dry Dock and Repair Co....... Floating Sectional.:.......... 1,900 17 216 190 

Floating Balanced............ 1,000 12 130 120 
ou ; ; { 600 13 158 100 

29 The Weehawken Dry Dock Co........ Floating SectionaleeeeeeieeieneienL: O00 12 135 135 
Iehin Sarset, ING WR. 5 coon ov ove The Tietgen & Lang Dry Dock Co.... Floating Balanced........ 800 13 140 100 

2,000 18 236 176 
Ploating Sectional............ 1,000 15 172 121 
Floating Balanced............ 1,200 14 189 149 

1,800 18 229 169 
Floating Sectional............ 9,000 22 468 408 
Floating Balanced............ 1,400 18 190 130 

1,000 16 184 134 
if 6,000 22 330 250 

30 GREY Chi, Who Yoooou cs scocvev'c0000000 ANkse NMG? 2 WR S55 oo po co coo oo onon Meany Mb MEX, coo000 occ 2,000 18 185 143 
31 : Floating Sectional............ 1,000 14 138 126 
32 Burinea Mitchelleeperteenencer trier) oat geBalancedsnren nnn int 750 15 171 131 
3 Theo. Smith & Son. : 1,100 15 181 131 
Be W. T. Hanley.. .... Floating Sectional............ 600 10 130 120 

O’Donnell Anderson Dry Dock Co..... Floating Balanced............ 600 12 137 122 
35 Jno. Swenson....... Arce 1,000 14 175 125 

500 12 130 90 
36 Binleong) éiSonsserrscc ace cease ne 1,100 11 145 110 
37 WWI@ KOM C2 RAN SIN oooncacsucnscnocco UNAM INETCL 65 500000000000 800 10 120 120 
38 . : 800 10 120 120 
39 s Patrick O’ Rourke. . eee loating¢5 ect onal seemerrerray. 400 9 90 90 

Elizabeth Port, N. J................... The New Jersey Dry Dock Co........ Marine REMI EN oococwpacnds Uefa) 10 225 mate 
40 Hloating?Balancespreetir 400 14 163 121 

Perth Amboy, N. J.................... Perth Amboy Dry Dock Co........... Floating Balance....... higone 700 14 160 160 
2,500 18 250 250 

500, 12 125 125 
41 The Raritan Dry Dock Co............ 500 10 130 100 

1,500 14 207 157 
4,500 20 312. 250 

a bottom length of 483 feet, a top and bottom entrance width level with the sill, and they conform generally to the usual 

of 98 feet and 46 feet, respectively, and a N. H. W. sill types of graving docks. 

depth of 21 feet; the other has a top and bottom length, res- All of these establishments have 

pectively, of 612 feet and 578 feet, a top entrance width of | wood-working shops, and are equipped for repair business. 

85 feet, a bottom entrance width of of 45 feet, anda N. H.W. Of the firms having small docks, several do largely a yacht and 

machine, forging and 
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pleasure craft business; others confine their operations to 

barge and scow building and repairs, while in other cases the 

docks are an adjunct to the larger operations of machine, forge 

and boiler shop business. 

Of the marine railways, the largest, which is now shut down, 

is that of the Shooters Island Shipbuilding Company at 

Mariners Harbor, S. I., with a cradle length of 385 feet, and 

a tonnage capacity of 4,500. This firm has a well-equipped 

plant for general shipbuilding and repair work, but is not 

now actually engaged in business. 

The other railways are much smaller and do building and 

repair work within the capacity of their plants. 

Among those firms having facilities for handling large 

vessels, there is a generally accepted schedule of dockage 

charges for vessels whose tonnage rates amount to fifty 

dollars or more per day. For vessels of smaller size, the 

charges are contingent upon circumstances, and there seems 

no generally applied rate. 

The following tariff applies generally to all large vessels, the 

rates being per gross ton; cargo and removabe ballast being 

charged for in some cases, while in others the basis is the gross 

ton register as given in Lloyds. The first day, 8 cents per ton; 

the second, third, fourth and fifth days, 7 cents per ton; all 

subsequent days, 6 cents per ton, but no charge shall be less 

than $50. Five or more continuous hours constitute one day. 

One hour and less than five hours constitute one-half a 

day. Lay days on which no work can be done on account of 

bad weather are at half price. Sundays and holidays are free, 

unless work is performed, in which event full rates obtain. 

Docking time begins when the vessel enters the mouth of 

the dock, and continues until it has cleared the same. Vessels 

lying in dock for the account of the dock company do so 

without charge. 

The following regulations govern the use of the docks of the 

United States Government by other than its own ships (See 

Art. 926, 4, 5, 6, 7, of the regulations) : 

“No work shall be done by the Government force at ‘a 

Navy Yard or Station for private individuals or corporations, 

except by authority of the Secretary of the Navy, upon ap- 

plication specifying the nature of the work to be done, and 

accompanied by a certificate from the Commandant, that the 

necessary labor and appliances cannot be procured in the 

vicuuty from private contractors. Where work is authorized 

at a Navy Yard or Station for private parties, they shall de- 

posit with the Paymaster of the Yard, a sum sufficient to 

cover the estimated expenses to be incurred. The total cost 

The special deposit for 
payment shall be made by check payable to the order of the 

Commandant of the Yard or Station, and by him endorsed 

to the Paymaster of the Yard........Any balance of the 

special deposit remaining in the hands of the Paymaster shall 

be returned by check to the party making the deposit. The 

“charging” rates current in the vicinity shall be used in fixing 

private work, which shall not be less than the 

Tools, power, light, etc., 

shall be included in the cost, and the rates for such appliances, 

shall be defrayed from such deposit. 

the cost of 

actual expense to the Government. 

etc., shall be those charged per hour in the vicinity, but in 

no case less than the cost to the Government therefor. In 

docking private vessels at Navy Yards or Stations, the usual 

rates per gross ton register for docking and maintaining in 

dock current in the vicinity shall be charged, provided, how- 

ever, that no such charge shall be less than the actual cost.” 

The following is the schedule of charges for private indi- 

viduals or corporations using the Government dry docks at 

the New York Navy Yard: 

for docking vessels in Dry Docks Nos. 1 and 2, the charges 

will be: 
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(a) For steamers, 5 cents per gross ton for docking (in- 

cluded undocking). ; 

For sailing vessels, 5 cents per net ton for docking (in- 

cluded undocking). 

(b) For steamers, 5 cents per gross ton per lay day, 

For sailing vessels, 5 cents per net ton per lay day. 

For docking vessels in Dry Dock No. 3, the charges will be: 

(a) For steamers, 8 cents per gross ton for docking (in- 

cluding undocking), 

For sailing vessels, 8 cents per net ton for docking (in- 

cluding undocking). 

(b) For steamers, 8 cents per gross ton per lay day. 

For sailing vessels, 8 cents per net ton per lay day. 

Lloyd’s Register of Shipping for the quarter ending March 

30, I9TI, states the world’s tonnage building, not including the 

United Kingdom, is 649,132 in 287 vessels. The gross tonnage 

built in the United Kingdom amounts to 1,374,964 in 480 

vessels, 317,000 tons greater than reported in the previous 

twelve months. The war tonnage of the United Kingdom was 

384,740 in 65 vessels, which is the highest on record for the 

past ten years. The commercial tonnage of the United States 

is 98,863 tons in 54 vessels. Germany leads all but England, 

with 67 vessels of 215,557 tons, France following with 29 ves- 

sels of 123,690 tons. 

The Chilean government has, either under construction or 

contract, extensive navy yards and harbor improvements at 

Talcahuano, consisting of machine shops, a large new dry- 

dock and extensive breakwater and harbor works. When these 

improvements are completed the government will have a well- 

equipped naval station and one of the best harbors on the 

Pacific Ocean south of San Francisco. These improvements 

will cost very close to’ $10,000,co0 gold, and it will require 

about three and one-half years to complete them. Nearly 

everything about the naval machine shops is English. 

The article on page 148 of our April issue, entitled “Sta- 

bility of Merchant Vessels,” through am oversight, did not 

have the author's name attached to it. This article was 

written by Mr. George Nicol. In the article the symbol “Z” 

is used in one or two instances in place of “Y.” 

The new Hamburg-American steamship, whose name has 

been changed from Europa to Imperator, is to have forty-six 

watertube boilers of the modified Thornycroft type. The pro- 

pelling power will be four Parsons turbines modified in several 

ways, stich as including the go-ahead and the astern turbines 

in the same casing. The ship will have three funnels, two for 

boiler draft and one solely for ventilation. It is expected that 

this one funnel will make it possible to do away with all 

ventilating cowls. By the use of watertube boilers it is ex- 

pected to save at least 3,000 tons in the weight of the ship. 

GRAPHICAL SHIP CALCULATIONS 

Ship calculations in nearly all cases are made by the aid 

of integrating rules, such as Simpson’s, Tchehycheff’s or 

Borda’s, which can give only an approximate result. For all 

these rules are gained by substituting a curve of mathematic- 

ally expressible character for the original curve, as it is laid 

down in the drawing of the ship’s forms. Much more correct 

results can be ascertained by graphical calculations, which, 
moreover, will very often effect a saving of time, especially 
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with ships whose ends are cut away to a considerable extent, 

such as motor boats and yachts. 

To show how to arrange such a graphical calculation, the 

displacement, centers of buoyancy and waterline, metacenter 

and moment to change trim of the boat below shall be calcu- 

lated. The dimensions are as follows: 
Feet 

eno thwovetealleeerrraccreyy cis trae ck: 44.6 

ILemeRin OF WAETLIAC. oo00054¢000000000000006 30.4 

Boxee IpreaGga .ocax0c000000000000000006 9.85 

ID VRE aelwios soos cae bom Hoon te HOeeCeo es sera 3.28 

On the horizontal base line B B (Fig. 3) the distances of 

the sections shown in the body plan are marked and vertical 

lines drawn through these points. The areas of the sections 

are found by planimeter from the body plan, and set off on 

their respective lines in a convenient scale. Thus we get curve 

3, Fig. 3, the area of which represents the displacement of the 

boat. This is only calculated up to waterline 4, and the area 

of the curve is 2.868 square inches. As the scales are, hori- 

zontally, 1 inch = 8.33 feet; vertically, 1 inch = 13.67 square 

feet, we must multiply the area of the curve by 8.33 X 13.67 to 

have the displacement in cubic feet, 2.868 & 8.33 & 13.67 = 

320.07 cubic feet. 

To obtain the longitudinal position of the center of buoyancy 

with respect to a suggested cross plane, the moment of the 

curve of displacement with respect to this plane is determined 

graphically in the following manner: 

Take two of the vertical lines (U U in Fig. 3) at equal dis- 

tances from the fixed cross plane 6. From any point of the 

displacement curve draw a horizontal line (such as P F and 

O F) to meet U U; further draw the straight lines O-F-P M, 

O-F-Q M. Thus every point, such as P and Q, of the dis- 

placement curve produces a point as P M and O WM on its 

vertical line, and the curves 4 are found. The area under the 

part of curve 4 to the left of cross plane 6, multiplied by the 

distance between U U and Y YJ, represents the moment of the 

part of the displacement curve aft of cross plane 6, and the 

area of that part of curve 4 to the right of 6, multiplied by the 

same distance, represents the moment of its fore part. 

This method of drawing moment curves was devised by 

Nehls, and can be proved by referring to Fig. 2. The moment 

of the curved area A O B, with respect to the Y axis, shall 

be found. Take a strip, F G H I, of this area so narrow that 

the curved piece H J may be taken as straight. The moment of 

that strip is the product of its area F G H J multiplied by the 

lever J, or (K L being the mean height of the strip) F G & 

KL. Draw the line U U parallel to the Y axis and at a 

distance d from it, and close the figure by drawing K P and 

O P M. Now the following relation exists between L M, 
P U,land d,O ML and O P U being similar triangles: 

IL Mi sg PO BSus a 
JE WS. CSP? OK USI IESE hh 

Therefore, the moment of the strip may be written F G X 

LM X d, instead ofi FG X K LX I.EG XL M is the 
element strip of a new area, the boundary of which is found by 

constructing a new point M to every point of the original 

curve, as it is done with K in Fig. 2. As the moment of every 

element strip of the original curve is given by the product of 

the corresponding element strip of the moment curve, multi- 

plied by the common distance d, the sum of the moments of 

all original element strips, being the moment of the whole 

original area, is represented by the area of the moment curve 

multiplied by the distance d. 

In our ship calculation the moments abaft and before plane 

6 are counteracting, and therefore the difference between them 
is the moment of the total displacement curve. Of course, the 
center of buoyancy lies on the side of the wider moment 
area. 
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It is not necessary to work out the moment in fourth powers 

of a foot, for the moment itself is scarcely required. The 

planimeter readings of the moment areas are simply subtracted 

from each other, and the remainder is divided by the plani- 

meter reading of the displacement curve; the result, multiplied 

by the standard distance O U, is the distance of the center of 

buoyancy of the fixed cross section. 

The position of the center of buoyancy below the load- 

waterline is found by using the curve of waterline areas 

I in the diagram, Fig. 3. The horizontal lines W L 1, W 

L 2, etc., are spaced in a convenient scale, ¢. g., I : 25, 

and on them the respective areas of waterlines are set 

off. A curve is passed through the end points, called the curve 

of waterline areas. By integrating this curve up to the dif- 

ferent waterlines, the displacement below the respective water- 

lines is obtained. As the scales are, horizontally, 1 inch = 

136.7 square feet; vertically, r inch = 2.083 feet, the planimeter 

readings in square inches must be multiplied by 136.7 X 2.083 

— 284.8, to get the displacement in cubic feet. The figures 

from the diagram are tabulated below: 

Planimeter. Displacement. 

OD TO Wo Ike Bo yooocc 0.0465 square inches. 13 cubic feet. 

BONS Ils Bota couse c 0.186 - 53 

Bag Ne isos free arcane 0.588 rs 168 i 

MO NW dLe Moc ae oo T.145 Y 326 it 

ie VV ee eer 1.83 . 521 "0 

The respective displacements are set off on their correspond- 

ing waterlines, thus leading to the scale of displacement (curve 

2 in diagram, Fig. 3). The area of this curve below any water- 

line, divided by the displacement up to that waterline, gives the 

distance of the respective center of buoyancy below the water- 

line. 

To prove that, suppose A. W. L. in Fig. 4 to be the curve of 

waterline areas and Sc. D. the scale of displacement obtained 

from A. W. L. An increase in draft D, D2 causes an increase 

in displacement represented by the area Di Ai Az Ds, In the 

scale of displacement this increase is the difference between 

the displacements at drafts D, and D,, 2. e., D2 Be — Di Bi = 

B. F. Now, supposing D; D2 being small, the curves pieces 

A, A: and B, Bz may be taken as straight, and therefore the 
area B, Bz C2. C1. = Bo FX EG. E G is the distance of the 

displacement portion D: A: Az D2 or Bz F from the waterline, 

or, in other words, its lever, with respect to the waterline. The 

area B, B, C2 C; therefore represents the moment of the dis- 

placement portion D: Ai A: Ds, and as every portion of dis- 

placement is represented by a corresponding part of the area 

between the scale of displacement and the waterline, this whole 

area means the moment of displacement with respect to the 

waterline. It may be expressed in fourth powers of a foot, 

using the scales as above stated, horizontally, 1 inch = 224.28 

cubic feet; vertically, 1 inch = 2.083 feet. As the planimeter 

gives 0.651 square inches, the moment of the displacement 

below L. W. L. works out at 

0.651 224.28 & 2.083 = 304.18 feet’. 

304.18 

C. B. below L. W. L. = ———— 
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The result must be drawn in according to scale. The way 

shown in getting it has been chosen only to have a clear con- 

nection, and may be much abbreviated. It suffices to divide the 

area by the length of its upper limit line, without regard to 

scales, the displacement being represented by this length, which 

is found to be 1.455 inches. 

= 0.934 feet. 

0.651 square inches 

= 0.4475 inches. 

1.455 inches 

For, using the vertical scale in the diagram, 0.4475 inches cor- 

responds to 0.934 feet. 
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It remains to fix the longitudinal position of the C. B. by 

the numbers obtained from the diagram. The difference be- 

tween the areas of the moment curves is 0.1084 square inches 

aft of section 6, and the area of the curve of displacement being 

2.868 square inches, the distance of the C. B. abaft section 6 

0.1084 X 78.74 
works out at = 3 inches. [or the unity dis- 

2.868 

W.L.S { { 
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waterline by the displacement. Let the curve A K B in Fig. 

2 represent the load-waterline, and regard a small part F G H 

T of it, which may be taken as a rectangular area of the width 

F G and the height K L. The moment of inertia of such an 

i? G SK I& Ib 

area, with respect to the X axis, is given by 

3 

Therefore, if we set off the third powers of the waterline’s 

half breadths, and pass a curve through, one-third of the area 

between this curve and the X axis will give the moment of 

inertia of the half waterline, and two-thirds of it the moment 

of inertia of the whole waterline. 

FIG. 4. 

In the diagram, Fig. 3, the waterline is drawn below the base 

line B B to avoid confusion. The third powers of its ordinates 

are taken from tables and lead to the curve 8, the area of 

XU tL 

‘NLL. 

Pe 

Mg 

ay 
FIG. 3. 

tance O U, by which the quotient of the areas is to be multi- 

plied, is 78.74 inches. 

The height of the transverse metacenter above C. B. is got 

by dividing the transverse moment of inertia of the load- 

which is 3.325 square inches. As the scales are, horizontally, 

1 inch — 8.33 feet; vertically, 1 inch = 44.85 feet; the trans- 

verse moment of inertia of the load-water plane amounts to 

3.325 X 8.33 44.85 X 3% = 828 feet. The height of the 
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transverse metacenter above C. B. then is 

828 
————— == 268 iain 
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It remains to determine the moment to change trim 1 inch. 

For that the longitudinal moment of inertia of the load-water 

plane, with respect to the cross axis through its center, is 

required. From the waterline 5 moment curves are derived in 

the same way as the moment curves of the displacement curve 

were found, and the center of flotation determined by them. 

Then, taking the moment curves as new original curves, and 

applying on them the same construction, we find new curves 

(7 in the diagram), the areas of which, multiplied by the 

square of the distance O U, will give the longitudinal moment 

of inertia of the load-water plane with respect to the sug- 

gested axis (section 6). To get the moment of inertia, re- 

ferring to the axis through the center of flotation, we must 

subtract A & a, where A means the area of the load-water 

plane and a the distance of its center from the suggested axis. 

After having obtained the center of flotation, we could have 

determined the moment of inertia with respect to the center 

axis direct; but that would make more trouble than the way 

indicated above, which is also taken from Nehl’s method. 

Area of half load-water plane (No. 5) 1.6 square inches = 

III square feet. 

Difference between planimeter readings of moment curves, 

0.45 square inches. 

Center of flotation aft of section 6, 

0.45 
< 78:74 = 22:15 inches. 

1.6 

Sum of areas of curves 7, 3.15 square inches. 

Longitudinal moment of inertia referring to section 6, 

BNiSy >< 2) 015025 100135 1185580) feet: 

‘ A X @ = 690 feet. 

Longitudinal moment of inertia, referring to axis through 

center of flotation, 17,890 feet. 

Moment to change trim in fresh water, 

17,890 

— = 1.08 foot tons. 

12 X 35 X 39.4 

To calculate the displacement, centers, etc., for any other 

draft would simply be a repetition of the way shown for water- 

line 4, and therefore may be dispensed with. Some practical 

rules might yet be of value: 

I inch 

STEAM TRAWLER FOAM. 

To prove its exactness, Fig. 2 must be referred to once 

more. In developing the proof for the moment curves we 

found the equation 

Lit < ad Siw Xb. 

Regarding the similar triangles O L N and O U Q, we have 

iLNws WOStsd 
' IK I, S< HF 

LINK €E€=UWUOKIESLMXh= 

d 

IL IN SK GP SIE IL SKE 

Now the moment of inertia of the element strip & G H J, with 

respect to the Y axis, is given by FG HI XP =FG XK 

L & F, or, substituting L N & @ for K LX P. 

EGE MUX PSP EC KEN KX & 

The moment of inertia of every element strip is represented 

by the product of the element strip of a new curve multi- 

plied by the square of the standard distance d, and therefore 

the moment of inertia of the whole original curve is given by 

multiplying whole the area of the derived curve by d. 

From the diagram the following results are obtained: 

1. Take the drawing paper sufficiently wide to avoid the 

planimeter running over the edge. 

2. To simplify multiplications, take the distance d a simple 

number, but not too small, to avoid too wide areas for the 

moment and moment of inertia curves. 

3. Add and subtract adjoining areas with the aid of the 

planimeter. As the base line is sometimes rather long, it is 

best to use planimeters of long range. 

American=Built Steam Trawlers. 

No vessel requires to be more staunchly built or more care- 

fully designed and fitted out than the fishing boat, for at the 

best the fisherman’s life is a hard and dangerous one. Of late 

years, however, the introduction of power in these boats has 

bettered conditions greatly. Among the most successful boats 

recently built, not only as regards efficiency and economy, but 

also as regards safety and comfort, are the steam trawlers 

* From scales. 
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Spray, Ripple and Crest, built by the Fore River Shipbuilding 

Company, Quincy, Mass. These boats are extremely staunch 

and seaworthy, being fitted with triple expansion engines and 

Scotch boilers. They can carry sufficient coal to steam from 

fifteen to sixteen days. ‘he crew consists of eighteen men 

and they are most comfortably housed and the officers’ quarters 

are luxurious. Every appliance for the fishermen’s art, or 

trade, is supplied. An otter trawl is provided in each boat. 

The fish wells are able to carry about 100,000 pounds. The 

illustration which we give shows the design of these boats. 

The French Steam Trawler Catherine. 

The hull is of mild steel, meeting the demands for the high- 

est class of the French Veritas. She is divided into five water- 

tight compartments, with cellular double bottom. Her entire 

accommodations have been studied with great care in order to 

give the maximum amount of comfort in the warm climate, 

where she is used. There is a large forecastle, in which are 

the firemen’s, boatswains’ and fishing masters’ rooms. Above 

these is fitted a powerful steam windlass and all mooring ap- 

pliances. The anchors are the latest stockless type. Below 

the decks are the native crew's quarters with accommodations 

for sixteen men; also quarters for eight white sailors. These 

two rooms are completely separated in order to avoid trouble 

Below this deck is the general storeroom and 

The ventilation of this part 

between races. 

chain room, also the net room. 
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the navigator’s bridge. The cabins are all pleasingly deco- 

rated and fitted with electric lights and ventilated. 

The engine is a three-cylinder triple, making 170 revolu- 

tions per minute and giving a speed on the trial trip of 14 

knots. All the auxiliaries are of the very highest grade. 

Steam is supplied by a single-ended, cylindrical boiler of the 

marine type, fitted with two furnaces. The dimensions are 

as follows: Diameter, 13 feet 2 inches; length, to feet 6 

inches; grate surface, 49 square feet; heating surface, 1,613 

square feet. The working pressure of the boiler is 180 pounds. 

The boat is yawl rigged, and has a good sail area, in case the 

engine is dismantled. Three life boats are fitted, which are 

installed by special davits of the French Navy type. 

It is interesting to know that the bay of Levrier is so full 

of fish that it is only necessary to use the trawlers’ nets for 

half an hour at a time and the catch is better than four hours’ 

fishing on any part of the French coast. It is not unusual to 

have the net leave the bottom and come to the surface on 

account of the huge number of fish that are caught. The 

catch is usually salted for the European market. Some of it, 

however, is sent to Senegal, Morocco and Sahara. 

Fuel Oil Statistics. 

Oil-burning figures are remarkable; according to the daily 

press. On the Pacific Coast the Pacific Mail is equipping the 

Para, Pennsylvama and Aztec with oil burners, and Mr. R. 

FRENCH TRAWLER CATHERINE, 

of the ship has been given special attention in order to insure 

fresh air as far as is possible, on account of climatic condi- 

tions. The fish well is 32 feet long, to which can be added, if 

needed, 11 feet. The hatch is 9 feet 6 inches. 

A powerful steam winch of 10 tons capacity, with all the 

necessary gear for handling the nets, is fitted, and is most com- 

plete. Aft of the third water-tight bulkhead is the cross 

bunker in the boiler room; also longitudinal bunkers with a 

normal capacity of 135 tons of coal. The fourth water-tight 

bulkhead is between the boiler and the engine rooms. Aft of 

the fifth water-tight bulkhead is the shaft tunnel and pro- 

vision rooms; also the second engineer and mates’ rooms. 

A large deck house has been provided, in which are the 

captain’s rooms, the officers’ dining room, the galley, which 

is able to provide for thirty men, and the boiler rooms and 

larder. Aft of the large engine room skylight is the chief 

engineer’s room and the entrance to the cabins below. Above 

the captain’s room is the chart room, in which is the steering 

gear, and aft of which is the owner’s cabin. Above these is 

P. Schwerin, manager of the line, is quoted as stating that his 

engineers estimated a saving of $160,000 (£32,000) per annum. 

The use of oil saves time. Before its use forty-five days was 

an average voyage between New York and San Francisco. 

This was cut down to twenty-four days, which is about rail- 

road freight time, but it is only fair to say that competition 

had something to do with this reduction in time. To make a 

comparison, the American-Hawaiian steamer Nebraskan 

made the voyage from New York to San Diego, Cal., with 

coal in fifty-seven days five hours and forty-three minutes, 

burning 2,267 tons of poor coal and with a fire-room crew of 

fifteen men. Returning, she burned oil to the amount of 

8,826 barrels, or about 1,260 tons of California oil, with but 

six men in the fire-room. On the outward passage, however, 

the Nebraskan made 13,280, while on the return trip she only 

made 12,760, the outgoing voyage being made longer by the 

calling at St. Lucia and Coronel for coal. By the use of oil 

57 tons of cargo space was saved. The financial gain is re- 

ported by the press as $500 (£100) per day. One chief en- 



JUNE, IQII 

gineer, three assistants, three furnace men, three wipers, one 

deck engineer and six oilers were all that’ were required to 

handle the oil. The regular watch, when under way, was one 

engineer, two oilers, one furnace man and one wiper. When 

coal was used five men were on watch in the fire-room, as 

against two when oil was used. 

It is also stated that an efficiency of from 70 to 80 percent 

of oil fuel in California is obtained, as against 60 to 65 for 

the coal. A pound of California crude petroleum contains 

19,000 British thermal units, while the average Pennsylvania 

coal contains 14,000 to 14,500 British thermal units. A pound 

of this oil will evaporate twice as much water as a pound of 

coal. The actual evaporation efficiency of a pound of oil will 

be in the ratio of 17 to Io. 

In IntTeERNATIONAL Marine ENGINEERING for April is a 

verification of the economy in using oil, in the description of 

the test of the Revenue cutter Golden Gate. 

DESIGN AND CONSTRUCTION OF FREIGHT STEAM= 
SHIPS FROM THE ARCGO TRANSFERRING 

STANDPOINT. 
H. McL. Harpine.* 

The importance of being able to increase the efficiency 

of transportation at steamship terminals is now being recog- 

nized by the highest executives. 

FREIGHT HANDLING MACHINERY. 

There are two ways in which improvements are now being 

made: First, in the installation of machinery in the place of 

manual labor, and second, in the arrangement and construc- 

tion of the pier sheds. There still remains a third—namely, 

the design of freight steamships, so as to remove the present 

obstructions to quick and economical freight transference. 

There have recently been constructed in the United States 

several new steamships, exclusively for transporting freight. 

Although these vessels are designed for freight carrying only, 

little or no improvement has been made in the location, num- 

ber or size of hatches, and side ports, so as to facilitate the 

loading and discharging the freight. Some of the newest 

freight steamships are no easier to load and discharge than 

the passenger vessels. 

The following are some of the special features which hinder 

the rapid and economical freight transference: 

The side ports are too narrow and not of sufficient height. 

There is a limited number of over-all hatchways, and these 

are generally too small. In some of the forward and aft 

* Terminal Engineer, 20 Broad street, New York, 
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hatchways it is necessary to hoist from the deck level over 

the rail. The building of officers’ quarters, kitchens, mess 

rooms and even store rooms, over the whole central portion 

of the vessel, greatly increases the difficulties of reaching the 

cargo between decks and renders necessary the blind hatches. 

In the handling of freight it should be remembered that 

machinery is now supplanting manual labor, and will be ex- 

clusively employed as soon as the personal equation is sup- 

planted. The most modern methods and the type of such 

mechanism should be taken consideration when the 

design of new freighters is being prepared. The modern 

machines now being installed at many ports are overhead tray- 

eling gantry cranes which, in discharging, lift directly or 

vertically from the hatches. With coastwise steamers the 

movement of freight is not only from the hatches, but also 

through side ports, by manual labor. Considering the mere 

loading or discharging of the vessel, there would be far 

greater economy in hoisting the cargo through the hatches and 

placing it upon the side of the pier than in hand trucking 

it through the side ports, provided, that freight handling was 

considered in the designing of the ship. By the latest methods 

the freight can be taken from the holds to cars, to ware- 

houses, or to any portion of remote sheds without rehandling. 

Where the vessel is to carry passengers as well as freight 

it is mecessary to more or less sacrifice freight un- 

into 

ANOTHER FREIGHT HANDLER, 

loading facilities to the accommodation of the passen- 

gers, but there may be a _ possibility of improvement 

even here. Where, however, only freight is to be 

transported, one of the most important things to consider 

is not only the economical tranference of freight between the 

vessel and the shore, but also rapid transference. In fact, by 

some steamship superintendents rapidity is considered of more 

importance than economy. In some of the coastwise lines the 

charter value of a vessel is given as $400 (£80) per day, and 

if such a vessel can be loaded or unloaded in one day instead 

of two there is a saving of $400 (£80), and if there be a daily 

succession of such steamers during the course of the year 

the saving would be very great. 

The recently-built coastwise steamship is constructed with 

small side ports and comparatively small hatches. On ac- 

count of the design of this type of freighter there must be a 

great number of lost labor hours in conveying the freight 

to and fro between decks, the hold, and the hatchways, or 

the side ports. Generally at each hatchway there are twelve 

to fourteen men employed in placing the freight so that it 
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will come within reach of the ship’s fall, or the hook of the 

overhead gantry crane, or for removing it from the hatchway. 

There is no doubt but that with a steamship properly designed 

for the quick and economical transference of freight there could 

be effected a saving in manual labor of 5 cents (2% pence) 

per ton. On 2,000 tons this would be a saving, even when 

mechanical methods are employed, of $100 (£20) for load- 

$100 (£20) for unloading, or $200 (£40), and, in 

less time required for the transference, which may 

This saving in 

ing and 

addition, 

represent a far more important 

charter value should be 10 cents (5 pence) per ton additional. 

At present one of the most difficult places in which to handle 

freight is the lower hold. The freight is lowered into the 

hatchway and then it is dragged by main force from the 

hatchway often 40 or 50 feet. In discharging, a chain is 

placed around the case, the hook of the ship’s fall is attached 

to the chain and the package is drawn over the other freight 

until it reaches the hatchway, where it is elevated in the 

It is necessary to drag this case or package 

catching here and there a corner of 

casings and causing other 

economy. 

usual manner. 

over an uneven surface, 

a box and often breaking the 

damage. 

Among other obstacles to freedom in freight movements in 

the present type of steamships are the stanchions which sup- 

port the decks. In some of the newer vessels steel knees or 

elbows in the arch construction are used and stanchions are 

largely dispensed with, but even in some of the latest vessels 

these stanchions are still retained. Provision should be made 

for the stresses on decks and’ keelsons, as the top and bottom 

TRANSPORTER, FREIGHT 

members of the fore-and-aft girder. The steamships of the 

Brunswick Line were built on these lines and have been in 

operation for five or six years and no structural weaknesses 

The views herewith of an ore freighter 

used upon the Great Lakes show the absence of deck obstruc- 

tions. The upper deck is flush from forecastle, aft. The 

question is whether freight steamships cannot be constructed 

somewhat like these vessels or be a combination of the two. 

There is no question but that with modern freight transfer- 

ring machinery a boat like the lake steamships, from which 

has been taken a load of 12,000 tons in about five hours, if 

filled with a miscellaneous cargo, could be far more quickly 

unloaded than any of the types seen along the Atlantic coast. 

The lake vessel is filled with ore, but it would be a long and 

difficult matter to unload even 12,000 tons of ore if the ocean 

type of boat were used. There were carried 13,000,000 tons 

of package freight in the lake boats last year. 

If a freighter could be so constructed that boxes, barrels 

and packages of all kinds could be hoisted vertically and 

swung over the side without the lateral or horizontal moving 

between decks it would be a great improvement over the 

present laborious methods between decks and in the hold. 

In freight vessels as much of the deck as possible should be 

have been reported. 

composed of hatches. The quarters and accommodations of 
the ship's crew should be forward and aft. The large lake 
freighter has a length of about 600 feet, with thirty-six or so 
hatches, while the length of the coastwise steamer is seldom 
more than 400 or 500 feet. It should be possible to design a 
vessel of sufficient strength and stability and to arrange that 
the freight could be lifted vertically from the hold. While 
there seems to be a great diversity of opinion in regard to the 
possibility of building such a vessel, and making it of suffi- 
cient strength, yet from the experience obtained from the 
Brunswick steamships and the lake carriers it seems as 
though some engineer, by properly proportioning and arrang- 

ing the steel structure, can produce a boat which shall, in the 

near future, be the accepted type for freight transportation. 

TRAVELING DOCK CRANE. 

The following data in reference to miscellaneous cargo 
freight and to the expense incurred for labor within the hold 
of the vessel will show that economy is possible in freight 
handling, provided the design of the vessel is changed so as to 
give ready access to the cargo: 

Oursounp FreigHr (Manual Labor.) 
ING TEGO CAR) MAP BMD 000 go0g00000cgucnnsccunaace 2,000 tons 
Average cost per ton handled, manual labor only, including 

tie€ring ic nwraeeee eee agooGoupemmdooc Seth stra -$0.387 (1/6) 
Average number of men employedmerrritesteie mexetcrre coos) 
Average number of men in ship (holdmen)..... SoUg0ounOUS 60 
Average time of loading......... avers Sisveveher eens BOA HE 17 hours 

Insounp FreicHtT (Manual Labor.) 

AV CLaAg CRCALE ORDEEES IID Renee reer aera 600000 2,000 tons 
Average cost, including tiering........... Sheistaereee $0.39 (1/7) 
Average time discharging........ SEI OOOTOOUCUDUOCOS 17 hours 
EVoldment@nenereeieeee 900000 Defelois: +) screissiniettoci rei eo OO 

Ourzsounp FretcHr (Machinery.) 

Loading 2,000 tons in nine hours: 
Total manual labor costs......... ooODDOD -.- $218.00 (£48 12/-) 
Cost#holdmense pe eee eee eee eer Brnoosnc $162.00 (£32 8/-) 
Cost per ton loading, including tiering. -$0.13 (614d.) 

Insounp Frercut (Machinery.) 

Dicharging 2,000 tons in nine pngurs: 
Total manual JEN GONSs cacccos000e cuties $245.00 ( £49) 

codadoo.00 -- 2-202 $189.00 (£37 16/-) 
Cost per ton discharging, including tiering..... -$0.14 (7d.) 

It will be seen what a large proportion of the labor costs 



JUNE, I911 

is consumed within the ship, even when mechanical methods 

are employed. 

In loading, it is... .$162.00 (£32 8/-) of the $218.00 (£43 12/-) 
In dicharging, it is....$189.00 (£87 16/-) of the $245.00 (£49) 

Not long since, I went over a new freight steamer with the 

stevedore and he was praising the new vessel, its solid con- 

struction, its lines, and many other points of excellence, but 

I asked him if he thought it was convenient for loading and 
discharging. He did not want to express an opinion, for, to 

use his own words, “I would be considered a knocker, and 

my opinion would not be considered of value by the en- 

gineers.” It developed in the short conversation that he 

regarded the boat as most inconvenient to load and discharge 

on account of the small and narrow hatches, the low head- 

room of the side ports, and the fact that the side deck ports 

could not be opened down to the deck, so that the load had to 

be hoisted up over the rail. These and many other facts were 

drawn from him, and further, that he considered this new boat 

far inferior to the older boats in regard to the ease with 

which freight could be taken to or from the vessel, and he 
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freight handling standpoint, due provision being made for 

strength, stability and all other necessary conditions. It is 

not intended that any of these and other important features 

shall be sacrificed, but that they shall be retained, and, in addi- 

tion, provision made for the loading and discharging of the 

vessel in not over half the time and at a greatly reduced 

expense. I fully realize that it is easier to take down from 
the shelf the dust-laden plans and designs of the past and 

copy these rather than to start afresh with new calculations, 

but now the impelling force is the necessity for more improve- 

ment in freight transference. If the above is true in regard to 

the naval architect how much more is it true in regard to the 

shipbuilder, who must not only evolve new plans, but con- 

sign to the waste heap forms, patterns, and possibly even 

machine tools? 

The manager of a large steamship company who was asked 

why he perpetuated these obstructions to freight movements, 

said, “We employ and leave these matters to the shipbuilders 

-and naval architects, and suppose there are good reasons for 

not making any changes.” It is hoped that a discussion will 

HANDLING ORE ON THE GREAT LAKES. 

deplored the fact that more time would be consumed in load- 

ing and discharging. 

From numerous conversations with men who have charge 

of important terminal work, and from a careful study of the 

operating condition of handling freight, it seems to me that 

if the naval architect or builder would spend a week by the 

side of the stevedore and see the exact process of handling 

the freight, not merely for an hour each day, but from the 

time the gang starts in the morning until it leaves off at night, 

noting carefully the difficulty in handling the different kinds 

of freight, such as lumber and structural steel, with a full 

knowledge of the unnecessarily lengthened labor hours, there 

is no doubt but that more attention would be paid to this 

important subject of miscellaneous freight transference. Com- 

parison between some of the steamers built in the United 

States and those in Great Britain, especially those from 

Glasgow, shows that vessels can be built with very much 
larger hatchways, even for ocean duty, by American designers. 

It now remains for some naval architect to design a vessel 

which shall be the type for many years to come, and _ this 

vessel should be designed with reference to its use from the 

be aroused and that the more progressive builders and archi- 

tects will indicate how vessels can be constructed so as to 

help the transportation companies in this important matter 

of facilitating the terminal work. Herewith are some views 

of freight-handling machinery adapted for taking the freight 

directly from the hold of the vessel and placing it upon the 

pier floor. 

A new type of steamship has lately been constructed by 

Messrs. Osbourne, Graham & Company, Sunderland, which 

is classed at Lloyd’s 100-A, and is of the arch construction, 

with enormous hatchways. It is stated that by the redistribu- 

tion of material that the longitudinal strength has been greatly 

increased and that the form and structure do away entirely 

with the usual hold-pillaring. Clear arches are given without 

any obstructions. Longitudinally the form is also that of an 

arch, and with the transverse girder, there is greatly in- 

creased handling room. This seems a move in the right 

direction, as not only is freedom from obstructions thus ob- 

tained, but also a clear, unrestricted vertical movement of 

freight, which is so essential where machinery takes the 

place of manual labor. ; 
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THE APPLICATIONS OF VANADIUM STEELS 
Every day Vanadium Steel finds a new use. Every day ordinary steel exhibits its 

unfitness for the big urgent requirements of modern machine construction. 

Vanadium revolutionized the physical properties of steel—made it possible to build 
a stronger locomotive without increasing its weight—made it possible to get twice as 
much production out of a steel roll without increasing the cost of the roll. 

Vanadium Steel is not only stronger and tougher than ordinary steel, but lives 
longer, resists the influences that age and destroy ordinary steel, works better, truer 
and more uniformly than plain steel and costs less for the service given. 

One type of Vanadium Steel will not do everything—many types are made—a type 
for every possible purpose where good steel is necessary. Buy Vanadium Steel from 
stock or specify it in forgings, gears, castings, springs, wire, boiler tubes—or any part 
where ordinary steel fails. 

Specify distinctly Vanadium Steel made from ‘‘Amervan’’ Ferro Vanadium; buy only 
from reputable makers, as the excellent qualities of Vanadium Steels have tempted 
unscrupulous dealers to use the name Vanadium for ordinary grades. 

Write for ‘‘American Vanadium Facts’’ our monthly bulletin—limited to facts only. 

AMERICAN VANADIUM COMPANY 
MINERS OF VANADIUM ORES 

Largest Manufacturers of Vanadium Alloys in the World 

Entire product sold by the Vanadium Sales Co. of America 

318 FRICK BUILDING, - ett Sy 5-) C - -  - PITTSBURGH, PENNA. 

When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 
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TYPE 4. 

TVR, &, 

TWP, G, 

TMP 8, Wo 

DWP, &. 

TWP, ©, 

TWP, 10, 

VANADIUM BRONZE 
TO FIT ALL CONDITIONS OF MARINE .SERVICE, IS HERE- 

WITH 

TYPE SHOULD BE NOTED IN THE APPENDED TABLE. 

OF THE DIFFERENT TYPES OF VANADIUM BRONZE CASTINGS. 

International Marine Engineering 

SHOWN. THE PHYSICAL PROPERTIES OF EACH 

For general run of castings, such as propellers, propeller struts, couplings, relief valves, shaft 
sleeves, thrust rings, gear pumps, hooks, gun mountings, stern bearings, etc., ete. 

For marine fittings, condensers, gate valves, rocker arms, bilge pumps, binnacle stands, mast 
fittings, cleats, chocks, belaying pins, governors, search light stands, towing hooks, brackets, 
eccentrics, throttle valves, torpedo tubes, torpedo breeches, conning towers, periscopes, deck 
plates, etc., etc. 

For engine housings, engine bedplates, air compressor bedplates, air compressor framings, 
hand wheels, gears, rudder bearings, stuffing boxes, windlass gears, windlass drums, bearing 
brasses, bushings, spiral gears, port lights, air pumps, reducing valves, etc., etc. 

For whistles, radiator valves, also for forging purposes. 

For plug cocks, steam traps, thermostats, etc. 

For forged pump rods, bolts, valve stems, hose couplings and all kinds of fittings to be riveted. 
This type is also produced for rolling and drawing. 

For general hardware, quadrants, railings, name plates, indicators, hatches, grease cups, oil 
cups, gatiges, stanchions, engine telegraphs, controller fittings, ete. 

For air compressor cylinders, oil pumps, injectors, exhaust headers, exhaust valve bodies, 
elbows, tees, water jacketed bearings, gas mufflers, hydraulic valves, hydraulic valve fittings, 
steam valves, etc. It is a high pressure Steam Metal. 

A special metal used in ship bells, electric bells, electric gongs, fire bells and gongs, submarine 
signal bells, ete. 

For turbine buckets, superheated steam valves, steam nozzles, pump linings, trolley wheels, 
circulating pumps, safety valves, journals, glands, etc. 

TESTS BY TENSION 

TYPE. 

TENSILE STRENGTH, | ELASTIC LIMIT, ELONGATION REDUCTION DIAMETER 

SQUARE INCH, SQUARE INCH, IN TWO INCHES OF AREA, OF 

LBS. LBS. PERCENT. PERCENT. TEST PIECE. 

SOMONDOS Whe i 

WHEN ORDERING, PLEASE SPECIFY TYPE OF VANADIUM BRONZE YOU DESIRE 

FRICK BUILDING 

71,000 28,500 32.0 27.8 1 Inch 
| 65,400 28,400 38.5 | 31.1 1 Inch 
| 65,100 34,400 18.5 (fee, 1 Inch 

56,900 22,800 57.5 43.7 1 Inch 
| 59,500 22,000 52.0 | 37.6 1 Inch 
| 51,100 18,100 65.0 45.3 1 Inch 

59,200 23,000 50.0 39.1 1 Inch 
32,000 | 17,500 21.0 18.8 1 Inch 
62,940 32,960 8.0 17.0 1 Inch 

| 70,000 40,000 21.8 ero 1 Inch 

VANADIUM METALS CO. 
PITTSBURGH, PA. 

When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 
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Hudson River Boat Benjamin B. Odell. 

The Harlan & Hollingsworth Corporation, Wilmington, 

Del., has built for the Central Hudson Steamboat Company 

the Benjamin B. Odell, which is unique in the fact that she 

is the first river steamer to be classed by Lloyd’s Registry of 

Shipping and built under its, direct supervision. Her dimen- 

sions are as follows: Length, 280 feet; breadth, extreme, 50 

feet; depth, 16 feet 3 inches. This vessel has a speed of over 

18 miles an hour against the tide on the Hudson River. She 

carries about 400 tons of freight. All material used in her 

construction is of the best, and the steel was tested to the 

requirements of Lloyd’s. 

The side of the vessel is flared out so that no overhanging 

guard and braces are required. This arrangement increased 

the strength of the vessel and makes her such that she can 

be used for outside service. The vessel is sub-divided by five 

watertight steel bulkheads, and the enclosures around the 

engine and boiler hatches are of steel from the main deck 

up through all the passenger decks. Below the main deck 

space is left for a freight hold forward of the boiler room, 

and is served by a double elevator from the main deck. The 

of the vessel, and there is a long deck-house, the greater part 

of the fore end of which is used as an observation room. 

Along each side of this deck large staterooms are built, having 

metallic beds, washstands, hardwood floors, and two windows 

to each room. Two cabins on this deck are provided specially 

for ladies. An observation room of smaller dimensions is 

provided for at the after end of this house. There is ample 

promenading space all around outside of the house, so that 

the passengers can have a good view at all times. The toilet 

rooms for men and women are located in the center, and are 

lighted and ventilated by overhead skylights. 

The saloon deck extends the full length of the vessel the 

same as the upper deck, and has a long deck house and toilet 

rooms of a similar nature. On this upper deck there are seven 

large bedrooms and parlors, some of the parlors being fitted 

with Pullman beds, and the bedrooms with large brass beds. 

There are sixty-eight staterooms in all on the vessel. At the 

after end of the saloon deck the dining saloon is located. It 

has parquetry floor. Provision is made to seat one hundred 

people. The position of the dining room and the large num- 

ber of windows make it such that a good view can always be 

obtained. Adjoining the dining room and opening off it is a 

es 
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NEW RIVER BOAT BENJAMIN B. ODELL, 

main deck space is devoted to freight from the after passenger 

entrance to the bulkhead abaft the crew’s entrance forward. 

The exterior of this freight enclosure is built of wood, and has 

five freight gangways on each side. Forward of the freight 

space in the lower hold is the crew’s quarters. The steering 

engine is also placed here. 

is accommodation for sixty steerage passengers, while farther 

aft are rooms for the petty officers, also mess rooms and 

accommodation for the waiters. The berths and lockers in 

all of these spaces are of metal. These rooms are lighted by 

air ports and large escape ports are provided at suitable places 

so that escape may be had through the side of the vessel in 

event of fire. 

On the main deck abaft the passenger entrance is the smok- 

ing room for men and a toilet, also the purser’s office, baggage 

room, and in the extreme after end of the vessel the kitchen, 

together with icebox and storeroom. Steerage passengers are 

permitted the use of the main deck forward of the freight 

space. Steam windlass and toilets are also located here. The 

upper deck over this freight space is extended the full length 

Abaft the machinery space there. 

smoking room and bar room, also the pantry. The pantry is 

served from the kitchen by a dumbwaiter and by stairways. 

The usual cooking apparatus is to be found in the kitchen and 

every means for rapid service is provided in the pantry. 

On the hurricane deck a house is built with a large lobby 

having upholstered seats and carpeted floor, and forming a 

splendid observation room, which can be entered from the 

hurricane deck or by a grand stairway from the saloon deck. 

The pilot house, captain’s and officers’ rooms are all on this 

deck, as are also the lifeboats. The dining. saloon on the 

saloon deck is lighted and ventilated by a dome which projects 

through the hurricane deck. This dome, like all of the joiner 

work, is supported and strengthened by steel pillars and gird- 

ers in such a manner that passengers are permitted to use the 

top of the dome, which is fenced around by a rail. Metal 

stanchions are fitted around all the decks with wooden rail 

on top and wire netting on the side. The vessel is heated 

throughout by steam and an electric fire alarm system will be 

fitted complete by the Mohican Electric Alarm Company, 

Poughkeepsie, N. Y. The vessel is equipped in every way to 
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comply with the United States laws, and also the requirements 

of Lloyd’s. Electric bells are fitted in the staterooms and a 

Rush indicator is installed in the pilot house, together with the 

usual tell-tale for running lights. The vessel has a powerful 
searchlight placed on top of the pilot house. 

The vessel is propelled by a three-crank triple-expansion 

engine having three cylinders, high-pressure 26 inches, inter- 

mediate 41 inches, and low-pressure 68 inches diameter, the 

stroke being 36 inches. The cylinders are arranged with 

the high-pressure forward, the intermediate aft, and the low- 

pressure in between; high and intermediate each haying one 

piston valve, and the low-pressure a slide valve, which is 

worked by the Stephenson link motion, with the usual direct- 

connected steam cylinder for reversing. The crank shaft is 

12% inches diameter, built up into two pieces and coupled 

together between the low and intermediate cylinders; the main 

bearings are of cast iron, five in number. The back columns 

ENGINE OF THE ODELL. 

are of cast iron inverted “Y” pattern, one under each cylinder ; 

the front columns are polished steel, three in number. The 

‘turning gear consists of a single-cylinder engine, connected 

by the usual worm and wheels to the crank-shaft coupling. 

The condenser is circular, of steel plates, containing about 

3,900 square feet of surface, placed at the back of the engine. 

The propeller is a solid four-bladed casting, 11 feet in diam- 

eter. All pumps are independent of the main engines, several 

of them being in duplicate, as follows: One vertical twin- 

beam air pump, two vertical feed pumps, one horizontal duplex 

donkey and fire pump, one horizontal duplex bilge pump, one 

horizontal duplex salt water pump, one horizontal duplex 

fresh-water pump, one centrifugal circulating pump, direct 

connected to a single-cylinder engine for the condenser. The 

feed-water heater is the Reilly multi-coil, and is fitted be- 

tween the feed pumps and the boilers. The steering engine is 

a 7 by 7 Williamson, and the engine packings by Katzenstein. 

The boilers are of the cylindrical return tube type, four in 

number, 13 feet diameter by 11 feet 3 inches long, with a 
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working pressure of 180 pounds. Each boiler has three sus- 

pension-type furnaces, 3 feet 6 inches diameter, and’315 tubes, 

2Y, inches in diameter. The boilers are worked under forced 

draft, the uptakes being connected to one double stack. There 

are two large ventilators in the fire room and two in the engine 

room. On trial and in service this vessel has attained a speed 

of about 23 miles per hour when developing about 3,000 indi- 

cated horsepower. 

200=Ton Cantilever Crane. 

This mammoth crane has just been erected by Sir William 

Arrol & Co. at the Clyde shipbuilding yard of the Fairfield 

Company. It is built on four steel cylinders, each 15 feet in 

diameter, filled with cement concrete. The tower consists of 

four built-up columns, braced together and placed at the cor- 

ners of a 45-foot square, tapering to a 40-foot square at the 

roller path. The horizontal, or jib head, which is at a height 

of 169 feet from high-water level to rail level, revolves on a 

circular path of live rollers, 40 feet in diameter, on top of the 

tower. The jib has a total length of 267 feet 6 inches and 

le 98.0. ote 169'6” | 

160 0” 

Wharf Level 
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From High to Low Water is 100” 

200-TON CRANE. 

revolves to any point within the area of a circle 324 feet in 

diameter. The test load of the crane is 250 tons and the 

working capacity is represented by a lift of 200 tons at a radius 

of 75 feet on slow gear, a lift of 100 tons at a radius of 133 

feet on quick gear, and a lift of 40 tons at a radius of 162 feet 

on auxiliary gear. The operating speeds are: Main hoist, 200 

tons at 5 feet per minute; main hoist, 100 tons at 10 feet per 

minute, and auxiliary hoist, 40 tons at 20 feet per minute. The 

maximum load of 200 tons can be lifted through a total of 

170 feet, 30 feet of which is below wharf level and 140 feet 

above it. The speeds of the racking and slewing motions of 

the jib are of corresponding efficiency, viz.: 30 feet per minute 

for racking and one revolution in six minutes. There are three 

controlling brakes on the main lift—one magnetic, one mechan- 

ical and one hydraulic. The racking is done direct by motor 

driving all the wheels. In the machinery house at the back end 

of the jib there is an overhead traveler for dismantling and 

repairing machinery or armatures of motors. The motors em- 

ployed for the lifting and other motions of the crane vary 

from 40 to 90 horsepower and are governed by separate con- 

trollers of the metallic type. 

| High Water 
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PRODUCER GAS PLANT ON BARKENTINE ARCHER. 

BY A. H. COX. 

The Seattle Gas Engine Machinery Company is making a 

producer-gas installation in the barkentine Archer, owned 

and operated by the Tacoma & Roche Harbor Lime Company, 

of Roche Harbor, Wash. 

International Marine Engineering JUNE, IQIt 

Spare’s manganese bronze. It is of the feathering blade type. 

Reverse is accomplished by moving the blades fore and aft. The 

operation of clutch and reverse of propeller are accomplished 

by pneumatic cylinders, the reverse cylinders being controlled 

by oil dash-pots with a valve regulated by-pass, to render the 

travel of the blades smooth and uniform and prevent the 

back-lash when the blades go from ahead or astern position to 

The vessel is approximately 900 tons, 180 feet in length, 32 center. The travel of the air cylinders controlling the clutch 
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PROPELLING PLANT ON THE 

feet beam, iron hull. The main engine is a 300-horsepower 

Nash engine, built by the National Meter Company, New 

York. It is four-cylinder type; cylinders 18 by 18, operating 

at a speed of 200 revolution per minute on producer gas. 

SSS 

ARCHER. 

is cushioned pneumatically at the end of the stroke. The con- 

trol of the pneumatic cylinders is effected by two levers 

similar to a street car controller, which are brought up 

through a column, bolted to the engine-room floor, the handles 

LLLLLLS — 

REVERSIBLE PROPELLER’ ON PRODUCER GAS VESSEL. 

The weight of the engine is 8,050 pounds. A 500-horsepower 

Akron friction clutch is mounted directly upon the transmis- 

sion end of the engine shaft, which is connected to the thrust 

shaft. The propeller, built by L. H. Coolidge, has three 

blades, and is 82 inches in diameter, constructed throughout of 

moving in a horizontal position and the engine speed regula- 

tion accomplished by a variable speed governor is controlled 

by a separate lever mounted on the engine and brought to a 

point in close proximity to the pneumatic control. 

The tail shaft is 634 inches in diameter, and the movable 
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sleeve for the propeller mounted on it has an external 

diameter of 734 inches. Over the sleeve is mounted a bronze 

bushing, having an external diameter of 834 inches, which 

furnishes the bearing surface of the tail-shaft, and is intended 

to prevent wear on the reversing sleeve. The bearing sleeve 

is a bronze casting, which is removable in case of wear. 

The engine room is enclosed by watertight bulkheads, the 

after bulkhead at frame No. 3 furnishing the support of the 

inboard end of the stern tube and the forward bulkhead is 

located at frame No. 20. ; 

The producer is installed forward of the bulkhead, and a 

housing installed between frames 19 and 27 above the lower 

deck level. The producer was designed and built by the 

Schmidt Gas Power Company, and is of 400-horsepower 

capacity. Its dimensions are 9 feet in diameter and 1o feet in 

height. It is of the up-draft type, designed to handle the 

lowest grade of lignite, which costs less than $1 (4s.) per 

ton at the mine, and varies in price delivered on the Seattle 

water front from $1.70 (6/10) to $2 (8s.) per ton. It is prob- 

able that pea size will be used mostly. The coal is fed through 

four hoppers on the top of producer for the purpose of 

getting a uniform distribution. Two gas washers are on the 

working platform, one being used for auxiliary, only one 

being operated at a time. This gas washer is one of the vital 

points of the producer installation, and has made the producer 

a success on the low-grade fuels to be used, as the washer 

leaves in the gas only one-seventh the impurities allowable by 

the American Society of Mechanical Engineers. 

The coal storage space extends between the main deck and 

the poop deck from the sides of the producer housing to the 

sides of the vessel. Coal is carried from the working platform 

to the top of the producers. A further supply of coal can be 

carried between decks, over the engine, being sacked and 

passed forward through a hatch. Additional coal can be car- 

ried upon the decks. As hold space is valuable for cargo the 

designer has not installed coal bunkers of any size but has 

been compelled to utilize space of no value for cargo purposes. 

The auxiliary equipment consists of the following: <A 

17-kilowatt, rro-volt, direct-current Westinghouse inter-pole 

generator, hung from the ceiling and belt-driven from the 

main engine fly-wheel. This generator is designed to operate 

through a variation of speed on the 6-foot engine fly-wheel 

from 225 revolutions per minute to 150 revolutions per minute, 

and maintain 110 volts. In case the engine is run at a slower 

speed than 150 revolutions per minute the electrical supply 

for the various motor-driven machines will be furnished by a 

Nash 12-kilowatt, direct-connected distillate engine and 

Sprague generator. A further auxiliary for supplying illum- 

ination for the boat and operating the wireless telegraph set 

is furnished by a Brush 5-kilowatt, direct-connected set, which 

is built by the C. A. Strelinger Company, Detroit. These three 

generating sets are controlled on the panel of the switchboard, 

allowing any two of the: generators to be used simultan- 

eously and divided in any manner desired among the various 

circuits. The switchboard consists of six panels of Vermont 

marble, each 1 foot by 5 feet, and controls all the various 

machines and lighting circuits on the vessel. 

The compressed air for operating the pneumatic reverse 

and clutch, the Lukenheimer whistle and the starting of the 

main engine is supplied by a Blaisdell duplex 4 by 5 self- 

oiling enclosed compressor, gear-driven by Westinghouse 

motor. The air receivers for the compressor are two Blais- 

dell cylindrical tanks, 30 inches in diameter by 8 feet in length, 

designed for 150 pounds pressure. The air pressure is main- 

tained at the desired point by means of a pressure regulator 

and motor starter on an individual panel. This pressure regu- 

lator is designed to start the motor when the air pressure falls 

to a predetermined point, and stop the motor when pressure has 
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reached the desired amount, making air pressure automatic. 

A motor-driven bilge pump handles bilge and also supplies 

water through a sea connection for washing decks and in case 

of fire. 

A direct-connected centrifugal pump, operated by a 2-horse- 

power General Electric motor, furnishes the water supply for 

the producer-gas washer, etc., and can also be used for 

auxiliary engine circulation in case of accident to the main 

engine circulating pump. 

A work bench in the engine room has all necessary tools 

which the space will afford for making repairs. The engine 

room is ventilated by natural draft ventilation, and both 

engine and producer rooms are further ventilated by an 

exhaust fan in each. 

The vessel is used for carrying lime between Roche Harbor 

and San Francisco, and to facilitate rapid loading and dis- 

300-H.P. PRODUCER GAS ENGINE. 

charging a barrel elevator is installed, having a capacity of 

800 barrels per hour. 

In order that the owners may know at all times the location 

of the vessel there has been installed a 5-kilowatt wireless set 

of the 500-cycle, quench spark type, giving the vessel a range 

of about 1,000 miles at night. 

It is estimated the vessel will make a round trip between 

Roche Harbor, Wash., and San Francisco in two and one-half 

weeks, including taking on and discharging freight, which will 

average more than twice as many trips per year as the vessel 

has made by sail. 

Towage charges saved will amount to between $5,000 to 

$6,000 (£1,000 to £1,200) per year. It is estimated that the 

vessel will consume 6 tons of coal per day of continuous 

running, and that on an average 65 tons of coal will be re- 

quired for a round trip, running on engine all the way. 

This installation is the only marine producer-gas plant to 

our knowledge on the Pacific Coast, and we believe is the 

largest single-unit marine producer-gas installation in the 

United States to date. 
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PRACTICAL EXPERIENCES OF MARINE ENGINEERS. 

Incidents Relating to the Design, Care and Handling of Marine Engines, Boilers and Auxiliaries; 

Breakdowns at Sea and Repaits. 

Broken Eccentric Strap. 

Although the trouble involved in the breakdown of one of 

the eccentric straps of a marine engine is a very annoying 

thing, it is fortunate that nowadays eccentric straps are 

usually fitted in duplicate. That is to say, the headway strap 

will usually fit the sternway sheave, and in some cases the 

principle of duplication is carried further by providing the 

bottom half of each strap with a flat having tapped holes 

which will fit in the studs used for fixing the foot of the 

eccentric rod to the strap. In this way the bottom half of 

each strap duplicates the top half, and in the event of a 

broken strap in such a case it is a very simple matter to 

fit the bottom half of the strap into the top of the sheave 

until the broken strap is repaired. 

If, however, as is sometimes the case, it happens that the 

straps are of different sizes the repairs may require a little 

consideration on the part of the engineers. If, for example, 

the headway strap is broken and none of the others will fit 

Bottom Half with 
Bottom Half Untouched Flat Chipped on 

ie 
Repaired 

Top Half 

Fig. 2 

BROKEN ECCENTRIC STRAP. 

the sheave, and if there are no holes for the rod foot in the 

bottom half of the strap, the repair, if the break is a bad 

one, will take some time to accomplish. The bottom half should 

be made to fit in its new position by chipping away a segment 

at the bottom in order to leave a flat suitable to take the 

rod foot, as shown in Fig, 1. The holes for the studs 

should then be marked off and drilled on the flat so formed, 

which is then ready for fitting. Should it be thought desir- 

able, in order to prevent the top half so formed from jumping 

when running with one strap should the engine race badly, 

it is easy to make a plate of the form shown in Fig. 2, to 

be placed on the bottom, of %-inch or 5%-inch plate. As a 

rule, however, this is not required, as the weight of the valve, 

valve rod, eccentric rod and other gear is enough to keep the 

strap in its place. Another way of doing this is to use a 

piece of wire, winding it around one bolt in the top half of 

the strap round under the sheave to the corresponding bolt 

on the other side, and back again two or three times. The 

broken strap can itself be repaired, if thought necessary, as 

shown in Fig. 3, by means of a patch or plate suitably 

secured to the strap by studs. 

Newcastle-on-Tyne. 13, (C, 

Fractured and 

A Broken Bilge Pump Ram. 

In reading the notes which now appear month by month 

in the INTERNATIONAL MARINE ENGINEERING, concerning sea- 

going experiences, [ have been astonished at their number 

and variety. When this feature was first started I gave it 

a short life, expecting that one experience would soon be- 

come like another. The series, however, shows the variety 

that there is in a marine engineer’s life. Perhaps the follow- 

ing account of a repair to a broken bilge pump ram may be 

of use to others of your readers. 

On, the particular boat on which this occurrence happened 

there was no spare ram aboard, and the one in commission, 

which was hollow, caved in right in the middle of its length 

for a length of about fourteen inches. The width of the gap 

was about two inches, so that the ram was not useful for 

much further service. It was therefore thought wise to try 

Patch, 

PATCH ON PUMP PLUNGER. 

to put a brass patch on the ram. While ths job was going 

on the ballast donkey was kept going on the bilges. The 

bilge pump ram was got out and the engineers set to work 

and chipped a recess round the broken part in order to let 

the patch in flush with the surface of the ram. This recess 

was made about one inch wide. Holes were then drilled and 

tapped for half-inch brass studs and the patch was then fitted 

over them, to the curvature of the pump barrel, so’as to form 

a smooth, flush surface. Before finally fixing the patch in 

position, the hollow part of the ram was filled up with Port- 

land cement, and after putting the patch on, the studs were 

riveted over. This made a very neat and strong job of the 

repair. 

Bristol. DonaLtp McLaren. 

One Way of Making a False Valve Seat for a 

Marine Engine. 

It is common knowledge to marine engineers that with the 

use of the slide valve there is an unbalanced pressure on the 

valve and valve seat, and it is a yery common occurrence for 

these faces to become worn down long before the cylinders 

themselves are worn out. In order to avoid the necessity of 

putting in a new and expensive cylinder before its full life has 

been taken, it is good practice to put a false face or seat on the 

valve chest. This involves a certain amount of mechanical 

skill, and the operation may be best described with reference 

to the illustrations attached. 

The first thing to do is to mark off a line on each side of the 

ports, both for the steam and exhaust, 4% inch from the edges 

of the same, as in dotted lines shown in Fig. 1. The length of 

the port holes is not interfered with. The next process is to 

chip to the lines on each edge the ports, thus making the 

three ports wider than they were originally. Care should be 

taken to make the edges of these cuts as straight and as square 

as possible. 

The next step is to file the old seat up level, and consider- 

able care should be expended on this part of the job, as the 
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better the surface is the easier it will be to fit the false face 

to it. It must be remembered that when the work is finished 

the underside of the false seat must form a steam-tight joint 

with the old valve seat. After this a pattern is made of the 

same dimensions as the original face, with the exception that 

there will be two lips flanking each port on the underside, as 

shown in Fig. 3. An allowance must be made on the pattern 

for finish, so that the ports can be accurately milled and the 

top and bottom sides properly planed. After the casting 

has been made, planed and milled to the proper dimensions, 

the next process is to fit it into its place, the lips shown 

in Fig. 3 fit down into the widened portion of the old 

ports. 

When this has been accomplished the false seat should be 

Fig. 1. 

Fig. 2. 

=a 
Fig. 3. 

FALSE VALVE SEATS. 

drilled for 54-inch screws, and they should be countersunk, so 

as to secure the false seat rigidly. A good, deep counter- 

sunk should be given the holes so that the heads of the screws 

are a little below the level of the face when it is finished. It 

is advisable not to have the screws too tight a fit in the thread, 

because it will then be possible to get a better idea what 

weight the mechanic is putting on the face when tightening 

up. After the false seat has been nicely fitted onto the old 

face, a very accurate face must be made in the usual way 

by filing and scraping, and the job should be finished by mak- 

ing the joint between the two surfaces with mixed boiled oil 

and red lead. With this job well done the life of the cylinder 

will be increased to a considerable extent. 

Halifax. CYLINDER. 

The Use of Air Vessels. 

Epitor INTERNATIONAL MARINE ENGINEERING: 

For feed, circulating and other pumps air vessels are placed 

on the delivery side of the pump and it is seldom wise to do 

without them. For circulating pumps (mostly double-acting) 
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the air vessel is placed on the pump or on the condenser cover, 

which partly forms an air vessel, and often one of the back 

columns serves as such. On the suction side of the pumps air 
vessels are seldom placed; though in most cases they are more 

needed there than on the delivery, especially for single-acting 

pumps. Feed pumps require them in nearly all cases. In 

single-acting pumps water is comparatively free from air. 

Severe noises, which are so often heard coming from pumps, 

may be prevented by placing air vessels on the suction side. 

For feed pumps large air vessels are not required, a piece of 

any gas pipe, not very long, is quite sufficient, but it should 

be placed as near the pump as possible. If a single-acting bilge 

pump is arranged to deliver water on deck it should be posi- 

tively supplied with air vessels on the suction side. 

The accompanying diagram shows the piping arrangement 

for sea water on a cargo boat. At A the pump takes water 

for deck service; at B the pipe is coupled leading to the galley 

at the under side of this pipe, a check valve was placed, as the 

galley was about 24 feet above the floor plates of the engine 

room, and the water was drawn by a common plunger pump. 

When the bilge pump was pumping to the deck a strong water- 

ram action was heard, and the suction pipe trembled and shook 

severely. It was seen that the water was flowing out of the 

( 

Galley 

= 

) 
To ballast 

‘pump 

To stoke 
hold Suction of 

bilge pump 

USE OF AIR VESSELS. 

mouth of the galley pump. The cause of this was that with 

every stroke some of the water was forced into the pipe B, 

lifting the check valve and filling up the whole pipe. An air 

vessel was placed in the suction side of the bilge pump, and 

thereafter no trembling could be detected and the galley pump 

ceased to overflow. 

For single-acting circulating pumps it is very dangerous 

to do without such vessels. Such a circulating pump was 

placed on the steamer Hanover, and no air vessel connected 

to it. The delivery pipe was rather small. On the trial 

trip the pump made considerable noise, but at sea with 

stormy weather the engine raced very much, loosing the bot- 

tom cover of the circulating pump and breaking it. A new 

one was supplied, made much stronger than the first, but on 

the second journey the weather again was very bad and the 

pump continued to make a terrible noise. The engine was 

slowed down as much as possible. When we made port the 

engineer found that the crosshead pump head had been bent 

so that it was not possible to run full speed. A large air 

vessel was placed in the suction pipe, as near the pump as 

possible, and thereafter never gave any trouble. 

Suction and delivery air vessels behave differently when 

working. In suction air vessels the air is separated from the 

water, so that it is necessary to allow the air to escape from 

time to time; in delivery air vessels the reverse is the case, 

in which the air is absorbed by the water, so that it will be 

necessary to fill it up with air from time to time. This can be 

accomplished by the use of a pet cock. 

Genoa. ID), 1 
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We publish elsewhere an article on the design and 

construction of freight steamships, from the cargo- 

transferring standpoint, that needs much more than 

ordinary consideration. The economical handling of 

freight is an important, if not the most important, 

question before our shipbuilders to-day. There is no 

doubt but what there will be a steady improvement in 

the mechanical appliances for handling freight at 

steamship terminals, but these mechanical appliances 

can only be utilized with the best results unless naval 

architects and shipbuilders work in harmony with the 

designers of the freight-handling machinery. 

Mr. Harding gives some rather startling figures 

which show the possibilities of great economies. Some 

of his figures are taken from the records of an im- 

portant steamship company in New York City, and it 

is certainly remarkable if the cost of handling freight 

by machinery costs only 13 cents (6%d.) per ton, 

against 37 cents (1s. 6d.) per ton when manual labor 

is used. This enormous saving in the cost of hand- 

ling freight was brought about without the vessels in 

question having been designed with special reference 

to the needs of the mechanical appliances used. If, 

therefore, naval architects and shipbuilders can work 

along the lines suggested by Mr. Harding, it seems as 

though there are possibilities for still greater eco- 

nomies. The author discusses this important question 

purely from the standpoint of the practical handling of 

freight, and because of this his opinions are far more 

valuable than would be expressions from a man who 

has simply taken a casual glance of the requirements 

at steamship terminals. 

It is hardly possible that the handling of freight on 

the seacoasts can ever be equal to the work done on the 

American Great Lakes, where, as stated, 12,000 tons 

of ore can be unloaded in about five hours; for the ore 

carriers are fitted for handling no other freight and 

do not attempt to carry ordinary package freight, as 

practically all the ocean and coastwise steamships do. 

At the same time, with the probability of saving $100 

(£20) a day on a small steamship of 2,000 tons, it 

behooves the naval architects and shipbuilders to work 

out designs that shall be marked improvements over 

what are now used. 
A saving of a few pennies a ton in freight where 

ships make a round trip two or three times a month 

amounts to a great deal of money in the course of a 

year. Whether all the requirements, as stated by the 

author, can be worked out in practice, is a question; 

for, naturally, a ship that will stand the short, choppy 

seas of the American Great Lakes might not be 

staunch enough for the wrenching of the longer and 

heavier seas of the Atlantic. At the same time, it does 

seem as though there must be possibilities of improve- 

ments over present designs, so that the naval architect 

and the shipbuilder can deliver to the handler of 

freight, or, in other words, the steamship owners, ves- 

sels that shall come close to their requirements. 

We hope our readers will give this paper careful con- 

sideration and send us suggestions that may meet as 

fully as possible the conditions stated in the paper. 

Elsewhere in this issue we describe three remark- 

able vessels—the huge Olympic, of the White Star 

Line; the coming gigantic CunaderAquitamia and the 

American-built yacht Sovereign, with a speed of 35 

miles per hour. It would seem that these vessels 

would make us pause and consider the possible limita- 

tions in naval architecture and marine engineering; 

but, then, why pause? as even now there come to our 

ears reports that these two colossal ships are to be sur- 

passed by a German product in the very near future. 

Cost seems to have become quite a secondary considera- 

tion to those interested in the great trans-Atlantic 

fleets, for the coming Cunarder will cost ten times what 

the huge “ocean greyhound” of twenty years ago cost. 

These three vessels represent a complete turbine 

outfit, a combination of turbine and reciprocating en- 

gine, and the reciprocating engine. Speed in the case 

of the yacht is merely a matter of pride and a desire to 

be at the head—a most laudable and satisfactory state 

of mind to have a yachtsman in when he comes to the 

builder; but, on the other hand, the two great vessels 

for trans-Atlantic use are purely commercial. 
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THE MARINE STEAM ENGINE INDICATOR—XXI.* 

BY LIEUT. CHARLES S. ROOT, U. S. R. C. Sea 

THE COMPRESSION LINE. 

At FA of Fig. 95° is the compression line. This line indi- 
cates the rise in pressure due to the closure of the exhaust 

port before the piston reaches the end of its stroke. Generally 

speaking, compression is imposed on us by the limitations of 

the valve gear which we use in marine practice. A certain 

amount of compression does, without doubt, help the me- 

chanical efficiency of the engine as a machine, but it cannot be 

stated with equal positiveness that it increases the thermo- 

dynamic efficiency. The mechanical efficiency is increased be- 

cause compression absorbs work which would otherwise be 

expended in producing a heavy pressure on the crank pin and 

main bearings with little turning effect, and gives it out again 

when conditions are more favorable. 

When the crank pin is on the center, there is, necessarily, a 

certain amount of space between the piston and cylinder cover 

or bottom, which prudence requires us to leave on account of 

roughness of castings and wear of bearings and pins, and in 

addition to this there is the volume of the ports to the 
working faces of the valve or valves. The sum of these 

volumes is the volumetric clearance, and when clearance is re- 

ferred to in speaking of indicator diagrams this volumetric 

clearance is always to be understood. In the most economical 

and efficient engines the clearance is generally reduced to a 

minimum, and more “gray matter’ has probably been ex- 

pended on this feature of engine design than on any other. 

With the engine on the center, and before the commence- 

ment of the stroke, the clearance must be filled with live steam 

to boiler pressure if the piston is to begin its journey under 

proper conditions. If the steam is completely exhausted by 

the end of the return stroke the clearance steam becomes 

nearly a total loss, its only effect on the diagram being to raise 

the expansion line a little and thus slightly increase the area 

of the card. Under this condition the larger the clearance 

volume the greater will be the quantity of steam required per 

stroke. If the exhaust port is closed before the end of the 

stroke a certain amount of steam will be imprisoned in the 

cylinder and compressed by the advancing piston, and the in- 

dicator pencil will describe, approximately, an hyperbolic 

curve. The curve, theroetically, will resemble an expansion 

line, with the difference that the scribing point of the instru- 

. ment will pass over the line from a lower to a higher pressure. 

Whatever was said in former chapters* relative to plotting or 

computing points on the expansion line will apply to the com- 

pression line also. A little thought will show that if the 

exhaust port be closed at just the right point the clearance 

steam will be compressed to initial pressure, and when the 

valve opens for admission the clearance space will already be 

filled with steam made hot by the mechanical work which has 

been. expended in compressing it. Under this condition it is 

reasonable to suppose that the amount of clearance will have 

no effect on the steam used per stroke if expansion is com- 

plete,” as shown at I J, Fig. 105.° 

With this amount of compression and expansion we have 

what amounts to a permanent cushion or spring, which is 

alternately compressed and expanded without gain or loss of 

work, because whatever is absorbed in compressing the clear- 

ance steam is returned to the mechanism when it expands and 

the working steam only will enter and leave. If the expansion 

1 Continued from page 161, April issue. 
2 Copyright, 1911, by Charles S. Root. 
® See the September, 1910, issue. 
4 January and February, 1911. 

" 5 That is, if the expansion is carried down to the counter pressure 
ine. 

® March, 1911, issue. 
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is not quite complete’ it will be necessary to so adjust the 

compression that the ratio of compression will equal the ratio 

of expansion if we are, theoretically, to annul the detrimental 

effect of clearance by means of compression. In other words, 

if we let c equal the volume of the clearance space k, the vol- 

ume of the cylinder to the point of compression, including 

clearance 1, the volume of the cylinder to cut-off, plus clear- 

ance and f, the whole volume of the cylinder, the following 

proportion will have to exist—c : k :: 7: f. 

Dr. Zeuner stated the principal part of this theory very con- 

cisely when he wrote: “If the laws of expansion and com- 

pression are the same, with a complete expansion a. complete 

compression will annul the detrimental effect of clearance.” 

Simple and beautiful as this theory seems to be all attempts 

which have been made to prove experimentally that compres- 

sion to initial pressure does annul the effect of clearance have 

resulted in showing quite the reverse in most instances. Prof. 

V. Dwelshauvers-Dery has, quite recently, at the University 

of Liége, made some very exhaustive experiments relative to 
the effects of compression on economy, and it is believed that 

his investigations have thrown some new light on the subject.* 

The matter will be more fully discussed under the head of 

economy. With regard to clearance and compression, Prof. 

R. C. Carpenter says:° “A study of the structure of engines 

which have produced the best record for steam consumption 

between given ranges of pressure or temperature rather leads 

one to believe that when noted builders desire especially high 

economy they do not depend upon neutralizing the effect of the 

clearance spaces by compressing into them steam at any sensi- 

ble degree of compression. On the other hand, they apparently 

strive to produce highly efficient engines by reducing the 

clearance spaces as much as possible. A study of the dia- 

grams which were obtained from high-duty pumping engines, 

such as those at Milwaukee, Louisville or Boston, show that 

the builders expected to get rid of the detrimental effects of 

clearance by eliminating as far as possible the clearance space 

itself. Bearing on this subject, I remember a conversation 

which I had some years ago with the late Mr. Edwin Reynolds, 

who was perhaps the greatest designer of high-duty engines. 

this country ever produced. Mr. Reynolds told me that in 

accordance with his experience it was necessary to make the 

clearance spaces as small as possible, and operate his engines 

with the least possible compression in order to get the best 

economy. He stated that he wanted the corners of his indi- 

cator diagram corresponding to the end of the exhaust stroke 

as nearly as possible a right angle.” 

One would be rash indeed to make the positive statement 

that compression is absolutely detrimental to economy, but 

the majority of experiments which have been carefully made 

seem to indicate—and the opinion is becoming general among 

engineers—that we should compress enough to produce 

smooth running and no more. An interesting and typical 

example of actual results obtained from compression experi- 

ments is shown in Fig. 108. This diagram’ shows results 

which were obtained from the high-pressure cylinder of the 

triple-expansion experimental engine at Cornell University, 

and was worked up by Mr. T. B. Hyde. The ordinates of the 

diagram give the steam consumption per indicated horsepower 

per hour, and the abscissa the ratio of the pressure at the end 

of compression as compared with the initial pressure. 

The actual shape of the compression line depends on the 

point of exhaust closure, the counter pressure, the clearance 

volume and the state of the piston and valves as to tight- 

ness. Refer to Fig. 109. Let A, B and C represent counter 

pressures, G H the position of the surface of the piston at the 

*“ That is, compressed to initial pressure. 
8 See Power, New York, Vols. 32 and 33. 
® Sibley Journal of Engineering, Vol. 25, No. 8. 
10 Sibley Journal of Engineering, Vol. 25, No. 3. 
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end of the stroke, J K the clearance or line of zero volume, 

I D the line of zero pressure, and K N the initial pressure. 

The change in final compression pressure, due to a change in 

counter pressure, is shown as follows: With counter pressure 

A and exhaust closure at F the compression pressure will rise 

to L, with counter pressure B it will rise to M, and with a 

I 

counter pressure equal to C complete compression will result. 

Compression to initial pressure will also result if we close the 

exhaust at E when the back pressure is B and at D with a back 
pressure equal to A. 

- The change in compression, due to a change in clearance, 
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Fig. 110 

will be readily seen by drawing lines parallel to G H at dif- 

ferent distances from J K. We now come to consider some 

forms of the curve as found in actual practice. At /, Fig. 110, 

is shown a portion of a diagram from the 53-inch 

M. P. cylinder of a high-duty pumping engine. This com- 

pression line and the ones shown at J J and J J I represent 

the standard practice of the builders of these machines, in 

which economy of steam is one of the prime considerations. 

The curve shown at J is from the most modern one of the 
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three. These curves round up nicely to meet the admission 

line, as does that of J VY, which was taken from a marine 

engine. The diagram at V is from the M. P. cyl- 

inder of a marine engine, and shows rather too much com- 

cw) (=) 

H ve) 

ran ao 

Pounds of dry steam per I.H.P. hour 

0.2 0.4 0.6 0.8 1.0 
Ratio of compression pressure to initial pressure 

pression even for a high-speed engine. At V J we have ex- 

cessive compression. A most interesting card is shown at 

V II. This diagram was taken from an engine whose piston 

was known to be leaking badly. The line rises abruptly at 

exhaust closure, caused by steam blowing through from the 

other side, where the pressure is higher. At E the pressure is 

equal on both sides of the piston, the leak stops and then re- 

verses. As the piston approaches the center its motion becomes 
slower and slower, and the volume of steam inclosed smaller 

and smaller. T:he volume of the leak finally exceeds _the vol- 

ume generated by the advancing piston, the pressure falls and 

the “hook” is formed. In this connection it should be noted 

that a hook in the compression is one of the best indications 

of a leak to be found on the diagram. When a hook is seen 

above the middle of the diagram height it is not necessarily 

an indication of leakage, but is due in a great many cases, 

especially in small, slow-running engines, to condensation, 

brought about by the great difference in temperature between 

the steam and cylinder walls, which causes a rapid flow of 

heat to the inclosing metal. 
[Owing to the absence of the author on sea duty further 

chapters will be suspended for a few months.—ED. | 

PERSONAL. 

THE death is announced of Mr. Alexander E. Brown, presi- 

det of the Brown Hoisting Machinery Company, of Cleve- 

land, Ohio, which was not unexpected. He was stricken a 

few months ago with paralysis. 

Mr. Eaps JoHnson, who has been well known in New York 

for many years in connection with marine work, has opened 

offices at 30 Church street, New York, as consulting marine 

engineer, surveys, superintendence and estimates. 

Mr. Henry R. CopreicH has resigned as mechanical editor 

of The Iron Age, which position he has held for the last 

seven years, to take charge of the advertising and publicity of 
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the International Steam Pump Company, No. 115 Broadway, 

New York City. 

Mr. HERMAN WINTER, after twenty-seven years of active 

service with the North German Lloyd Line, has resigned and 

associated himself with the Cunard Line. 

That over one-fifth of the total British steam tonnage 

afloat and 25 percent of the total number of British steam 

vessels above 5,000 tons are owned in the port of Liverpool, 

was among the interesting statistics appearing in the annual 

report of the Liverpool Steamship Owners’ Association. It 

appears that the association at the end of 1910 owned 3,986,369 

tons of steam shipping, which is upward of 22 percent of the 

total British steam shipping. 

Holtrop Automatic Lubricator. 

In the Holtrop automatic lubricator there is an oil hole at 

both ends of the bearing with right and left-hand threads, or 

spirals, cut in the shaft. The right and left-hand spirals 

meet in the middle, and when the shaft is revolving the oil is 

screwed by adhesion to the shait’s surface along the grooves 

to the middle and forced up through the center tube back into 

the oil box, thus making a continuous and automatic flow 

of oil around the bearing. This lubricator is designed to take 

advantage of the adhesive qualities of the shaft’s surface, from 

which there is no tendency on the part of the oil to escape. 

When the engine is reversed, or stopped, it is desirable to shut 

off the supply of oil, otherwise it would be wasted. One of 

the chief features claimed for this invention is that in a given 

period about 100 times the quantity of oil circulates through 

the bearing than would be the case with the old style of 

lubrication. 

These lubricators are adapted to all the moving parts on 

engines. It is believed that a saving of from 50 to 75 percent 

in oil can be made by the use of this device. It is already in 

use on a number of seagoing vessels. More detailed par- 

ticulars can be had from L. Katzenstein & Company, 359 West 

street, New York, who have the sole rights for the United 

States. 

Purvis Speed and Direction Indicator. 

The Purvis steamship speed and direction indicator, made 

by the Purvis Engineering Company, Detroit, Mich. is an 

apparatus which shows night or day in a visual manner every 

stroke of the engine. When going astern the left-hand disc 

shows a red, and while going ahead the right-hand dise shows 

green, an arrangement which corresponds with the port and 

starboard lights. The moment the link goes over the fact is 

shown on the indicator; if the signal is “astern” the red light 

flashes on the dial before the engine starts, or if “‘ahead’’ is 
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ordered the green light shows. The connections are electric. 

Fig. 1 shows how very simply they are made. Here the reverse 

switch A is connected with the reverse snaft R, while B is 

the flashing switch connected with the rod to the valve stem 

rock shaft C, the contact being made by the regular movement 

of the working parts, and transmitted by a three-wire cable to 

the indicator Fig. 2 in the pilot house or to any other station 

on the ship. If desired several indicators can be set up in 

various parts of the ship. 

The Marine Type Leblanc Air Pump. 

For marine work in general and for naval installations im 

particular, there is a need for high vacuum efficiency, together 

with economy in steam, lightness and compactness. The 

Leblane air pump was designed to fulfill these requirements. 

In this air pump, air is drawn from the condenser, and water 

from the sea by the air pump, which discharges a mixture 

of the air and water back to the sea. Sea water is the medium 

used for withdrawing the air. The fresh water condensed 

from the steam entering the condenser does not enter the air 

pump, but is withdrawn separately by the hot-well pump. 

The air pump consists of a rotor,which revolves in an annular 

space between the water chamber and the casing. The water 

chamber is supplied through the suction pipe which is con- 

nected with the sea. On one side of the water chamber there 

is a nozle which directs the water against the blades of the 

rotor, which are so designed that the rapid movement of the 

blades across the stream of water flowing from the nozzle 

slices off layers from the stream and projects them with 

considerable force into the nozzle of the discharge pipe. These 

layers form a continuous series of water pistons, which enter 

the discharge nozzle with sufficient velocity to pass out through 

it and the discharge pipe to the sea, overcoming the resistance 

due to the presence of the atmosphere and of the water. 

The governor is of the centrifugal type and operates the 

throttling valve directly through levers. To allow for varia- 

tions of steam pressure and for the operation of the governor, 
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the nozzle is designed for a working pressure of about seven- 

tenths of the main working pressure, so that a constant speed 

will be maintained under all conditions. These pumps are 

AIR AND WATER 

AIR PUMP ROTOR. 

manufactured by the Westinghouse Machine Company, Pitts- 

burg, Pa. 

Hopkinson=Ferranti Patent Stop Valve. 

The use of superheated steam is demanding a valve of 

special design to meet the conditions of rapid changes in 

temperature and often increased pressure. The Hopkinson- 

Ferranti valve designers had a thorough knowledge of the 

LEBLANC AIR PUMP. 

requirements to meet this want, and its construction is shown 

by the illustration herewith. 

There are no cast iron internal fittings; when the valve is 

fitted in the usual upright position there are no horizontal sur- 

faces to catch deposits or fragments which scour and damage 

the seats. The discs forming the valves are free to turn on 

their axes in opening and closing, and its opening is gradual, 

thus preventing a sudden flow or rush of steam, as in ordinary 

valves. The Hopkinson-Ferranti valves are smaller than the 

ordinary valves and are opened more easily and the seats are 

sheltered from the flow of steam. A special material, called 

“Platnam metal,” is used in these valves and it is claimed to 

be five times harder than hard cast brass. These valves are 

manufactured by J. Hopkinson & Co., Ltd., Huddersfield. 

Inglisbee Coaling Ouifit. 

Coaling ship is at all times disagreeable, and an expensive 

operation, and to lessen in any way either the labor or expense 

2 
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HOPKINSON-FERRANTI STOP VALVE, 

is a distinct gain for all. This condition was thoroughly ap 

preciated some time ago by Mr. William J. Inglisbee, who 

formed a connection with the Universal Engineering Company, 

of New Orleans, with the result that what they call his 

“steamship collier’ has been brought out. Three of these 

colliers have been built for the Monongahela River Consoli- 

dated Coal & Coke Company, of Pittsburg, Pa. The system is, 

briefly, a floating elevator which receives the coal and distrib- 

utes it by gravity to the various coal hatches of the ship, but 

it also weighs the coal as it is delivered. On a barge is 

mounted a McMyler revolving crane operating a clam shell 

bucket which takes the coal from a lighter alongside, lifts it to 

the desired height and deposits it in a hopper, from which it 

runs by gravity to an elevator car. This car, in turn, rests on 

a scale, and the weigher, handling a steam cylinder which con- 

trols the outlet or door of the hopper, weighs a fixed amount 

for each charge. He becomes so skilled that he can bring 

the beam to a positive balance for each load. 

As soon as the coal is weighed a signal is given by the 

weight master and the elevator-car with its load is raised, and 
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when it reaches a certain position the car door is automatically 

tripped by engaging with a “kicker” and the coal is delivered 

into a second hopper, from which lead various chutes guiding 

the coal to the ship’s bunkers. The hoisting engines on these 

elevators are double, 10 inches by 12 inches, fitted with three 

drums, one for raising and lowering the elevator frame, 

another for raising and lowering the elevator car, and a third 

STEAMSHIP COALING OUTFIT. 

for handling the chutes. In building the elevator frame steel 

is used, but the hull is of wood. While this description may 

give the impression that the operations are complicated and 

slow, it is remarkable how quick coal can be handled by this 

system. 

The Ventura Fan. 

A disc fan brought out by the American Blower Company, 

of Detroit, called the “Ventura” is claimed to have an efficiency 

of 64 percent, which is about 40 percent better than the or- 

dinary design of disc fans. The “Ventura” fan runs at speeds 

as high as any other fan of the disc type, if not higher; has 

THE VENTURA FAN. 

remarkable capacity to overcome resistances, and throws an 

air current straight ahead. In fact, the air as it leaves the fan 

has a tendency to bend inward for a considerable distance be- 

fore it begins to expand. This is contrary to the action of any 

other disc fan on the market. ‘To illustrate this feature, one 

of these fans can be set 16 inches away from a hole in a box 

and discharge more air on the other side of the opening than 

the fan itself handles, due to the siphon action of the air as it 

passess through the opening drawing in air along the face of 

the box. 

A Handy Hydraulic Press. 

The small hydraulic press which we illustrate was designed 

by the Watson-Stillman Company, New York, for laboratory 

work and for crushing specimens of building material, but 

has proven even more useful in machine shops, where small 

parts are press fitted, or where a high pressure must be 

brought to bear on any small article, whether for bending, 

straightening or flattening. It can also be applied to an end- 

less number of odd jobs about any shop. The convenient size 

permits this press to be mounted on a light truck and hauled 

from place to place, and the operation is quick and easy. 

Quick movement of the ram is facilitated by the lever and 

conecting links shown at the left. The handle at the right on 

WATSON-STILLMAN HYDRAULIC PRESS. 

the extension-lever socket will operate the pump easily where 

only light pressures are required, and by applying the exten- 

sion lever the press will develop a pressure of 30 tons. The 

platen area is 8 inches square, the platens are 8 inches apart 

at maximum opening, the ram movement 4 inches. The base 

is 12 inches by 16 inches, and the height of the press over all 

is 27 inches. The main cylinder is a steel forging, machined 

to fit perfectly into the reservoir, and the pump cylinder is of 

bronze. This press is designed to withstand severe service and 

is ideal for small work requiring high pressures. 

The sixteenth annual banquet of the Marine Engineers’ 

Beneficial Association, No 33 of New York, held on the even- 

ing of Tuesday, May 16, was one of the most successful and 

largely attended gatherings of the association ever held. 
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SELECTED MARINE PATENTS. 

The publication in this column of a patent specification does 

not necessarily imply editorial commendation. 

American patents compiled by Delbert H. Decker, Esq., reg- 

istered patent attorney, Loan & Trust Building, Washington, 

ID, C. 

989,250. TRANSMISSION OF SOUND. DELIA M. GRAY, OF 
HIGHLAND PARK, ILL., EXECUTRIX, ‘ASSIGNOR TO SUBMA- 
RINE SIGNAL COMPANY. 

In a system for the transmission of sound, a means for producing 
sound waves and a means for receiving sound, comprising a number of 

independent submerged sound receivers adapted to receive impulses from 
different parts of the same sound wave, and a sound-transmitting device 
for each receiver adapted to transmit the sound impulses from the receiv- 
ers to a focuser or combiner, and said sound focuser or combiner. 

988,614. AIR-LOCK. WILLIAM WALLACE WOTHERSPOON, 
OF NEW YORK. 

In combination with a ship’s hold provided with a hatchway, a cover- 
plated adapted to substantially close the hatchway and provided with an 
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opening, a safety chamber sustained by the cover-plate and surrounding 
said opening, and an air-lock communicating with said safety chamber. 

989,172. LIFE-PRESERVER. CHARLES R. McCOTTER, OF 
JACKSONVILLE, FLA. 

In a life-preserver, the combination with a plurality of separate cork 
blocks, of wire netting closely fitting and surrounding each of said blocks 
separately, separate wire bands surrounding said blocks near the bottom 

and near the top, metal rings flexibly joining the bands of adjacent 
blocks, and flexible wire bands for securing the said series of blocks to 
the body of a person. 

988,832. APPARATUS FOR INDICATING THE SPEED OF 
SHIPS. RICHARD STARR, OF THE UNITED STATES NAVY. 

The combination with a ship having an upwardly-inclined bow, of an 
apparatus located in said bow for indicating the speed of the ship, in- 
cluding indicating means, a motor operating said indicating means, means 

for admitting water to said motor as the ship moves forwardly, including 
inlet and outlet pipes adapted to be pushed down through the bottom of 
the ship and connections between said pipes and said motor, said inlet 

pipe having its receiving end beveled and said outlet pipe having its 
discharge end beveled. 

988,632. SUBMARINE BOAT. RAYMOND D’EQUEVILLEY, OF 
KIEL, GERMANY. 

A submarine boat provided with a storage chamber comprising the 
hull of the boat as the inner wall of said chamber, and an outer shell as 
the outer wall of said chamber, said outer shell being spaced from the 

sides and beneath the hull and having the top wall thereof lying sub- 
stantially beneath the horizontal plane through the uppermost wall por- 
tion of tke hull whereby to so position the storage chamber as will give 
the ast interference with the center of stability and buoyancy of the 
vessel. 

989,065. APPARATUS. FOR HANDLING MAGNETIC MATERI- 
ALS. JAMES F. SCHNABEL, OF CLEVELAND, O., ASSIGNOR TO 
THE ELECTRIC CONTROLLER AND MANUFACTURING COM- 
PANY, OF CLEVELAND. 

The combination of a lifting magnet, means to raise and lower the 
same, a receptacle, means to move the receptacle and the magnet into 
vertical alignment that the magnet may discharge its load into the recep- 

LIFTING MAGNET 

tacle, and out of such alignment that the magnet may pass the receptacle, 
and means for maintaining the receptacle upright, whereby the magnet 
may deposit more than one load into the receptacle. 

989,371. SUBMARINE VESSEL. MAXIME ALFRED LAUBEUF, 
OF PARIS, FRANCE. 

In a submarine vessel, the combination of a hull; and chambers se- 
cured to the forward and after ends of the hull, said chambers being of 

relatively light and thin material and entirely cut off from all communi- 
cation with the interrior of the hull. 
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TOILER, A DIESEL OIL=ENGINED VESSEL OF 2,700 TONS. 

BY J. RENDELL WILSON. 

During the past twelve months wonderful strides have been 

made with the Diesel type of crude oil engine, in connection 

with marine work, in Great Britain and on the Continent. Not 

only in government dockyards but also in private shipyards 

much experimental work has been carried out in secret. Toa 

certain extent it has been known that large marine oil engines 

were being built; but reliable data have been lacking and many 

rumors current. For instance, it is now fairly well known that 

the German battleship Goeben, which is now completing, has 

her central shaft driven by 12,000-horsepower Diesel motors, 

hut further figures and official assention, or denial, are un- 

loaded draft. She is fitted with two 180 brake-horsepower 

reversible Diesel four-cylinder oil engines of the two-cycle 

type, with bore of 9.85 inches and stroke of 14.6 inches, which 

were constructed by the Diesel Motoren Company, Stockholm, 

and installed by the builders of the hull. Power is developed 

at 250 revolutions per minute, and is equivalent to about 400 

indicated horsepower. It has been found necessary only to fit 

low power, as speed on the Canadian 

canals is naturally restricted. In view of the fact that she is 

funnelless she has rather a striking appearance, especially as 

three-quarters of her central length is entirely free from deck 

this comparatively 

2,700-TON VESSEL, TOILER, DRIVEN BY TWO 180-BRAKE-HORSEPOWER DIESEL OIL ENGINES. 

obtainable. So far only two full-powered motor vessels of 

really large dimensions have undergone trials, one being the 

I,000-ton oil carrier Vulcanus, owned by the Anglo-Saxon 

Petroleum Company, which has proved to be a great success, 

and has caused her owners to order another oil-engined vessel 

of more than twice her horsepower. 

Of the other boat, full details have been carefully held back 

by her owners until she should have proved her worth, and 

only now have they been supplied. The vessel to which I 

refer is the Tovler, built for service on the Canadian lakes aud 

canals by Messrs. Swan, Hunter & Wigham Richardson, Ltd., 
at their Neptune Works, Newcastle-on-Tyne. She has just 

successfully accomplished a maiden voyage from the fiin’s 

yard to Calais and back. She is by far the largest craft of 

her type actually afloat, and should do much to remcve the 

prejudice still held by many shipping firms. The Toilex is a 

twin-screw vessel, 248 feet in length between perpendiculars, 

by 42% feet beam, with 19 feet molded depth and 14 feet 

work. The bridge and part of the accommodation are forward, 

while the engine-room and remainder of the crew space are at 

the after end. Aft of the raised deck forward a short mast 

is stepped, and another aft the holds. Access is obtained to 

the latter by six large hatches. 

On her voyage to Calais she was loaded with 2,650 tons 

deadweight of coal cargo in addition to 4o tons of oil fuel, 

yet her mean draft was only 14 feet, as the machinery weighs 

60 tons less than a corresponding steam plant. She left the 

Tyne in very rough weather, and completed her voyage at an 

average speed of 5.9 knots (634 miles per hour), her engines 

running like clocks throughout. On the return voyage, when 

running light, her average speed was 8.2 knots (9% miles per 

hour). Throughout the round cruise the consumption of fuel, 

including that for the auxiliary compressor, was only 6% tons; 

that is, 1.7 tons per 24-hour-day of 18,coo British thermal 

units calorific valve oil. On fuel alone the saving over steam 

engines of the same horsepower is considerable. In the case 
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of the Tozler the cost of the oil consumed per diem works out 

at about £3 5s. ($15.60), whereas steam engines would re- 

quire at least 9 tons of coal per diem, at, say, 12s. ($3) per 

ton = £5 8s. ($28). Thus on fuel alone there is a saving of 

over £2 ($10) per day, a considerable item. But this is by no 

means all, as the stokers are dispensed with, and apart from 

the cost of their food a total of over £1 ($5) per day would be 

saved on the wages bill, and their accommodation given over 

to extra cargo space. 

Another important item about the economy of the Toiler is, 

that owing to the absence of boilers and bunker space, a much 

greater space is given over to the hold, which increases her 

earning powers. 

The oil fuel is carried in the double bottom in place 

of water ballast, and comparing weight for weight with coal 

only one-fourth is required, thus increasing her deadweight 

capacity by about 120 tons; 7. e., again increasing her earning 

powers per voyage. Shipowners are now realizing these facts, 

and half a dozen more orders have already been placed in 

Great Britain and nearly one hundred on the Continent. Dur- 

ing the past six months about thirty Diesel building licenses 

have been granted in the former country to such firms as 

Babcox & Wilcox, the British Westinghouse Company, Vick- 

ers, Ltd., Palmer’s Shipbuilding Company, J. I. Thornycroft & 

Company, Richardson Westgarth & Company, Willans & 

Robinson, and many other famous engineering firms. 

Returning to the Toiler, all the deck machinery, winches, 

etc., and the engine-room accessories are worked by com- 

pressed air, the compressor being driven by a small Diesel 

engine. [Electric light is installed throughout, the dynamo 

being driven by a small paraffin-oil motor. Principally the 

cabin heating arrangements are by hot water heated by the 

exhaust gases, although in some cases there are small coal 

stoves. So it will be seen that steam as a driving power has 

entirely been dispensed with. On the whole, Messrs. Swan, 

Hunter & Wigham Richardson are to be congratulated on 

their enterprise. Another, but larger, motor vessel may soon 

leave their slips, as the firm is already at work on a set of big 

four-cylinder engines of the two-cycle type. 

ELECTRICAL PROPULSION OF VESSELS. 

Proposed utilization of electricity for ship propulsion con- 

sists primarily in the conversion of mechanical work developed 

by prime movers, such as steam turbines or internal-combus- 

tion engines, into electrical energy by means of generators, 

and the reconversion of the electrical energy into mechanical 

work by means of motors, which finally transmit rotary 

motion to the propellers. It is somewhat difficult at a first 

glance to see that such a combination of systems possesses 

advantages over direct turbine or engine drives, owing to the 

apparent complications and the not immaterial loss of effi- 

ciency at the various stations for power conversion. - Be that 

as it may, however, a portion of the doubt will be dispelled by 

baring the facts which may be responsible for the results 

in electric installations for propulsive purposes, should such 

become in more general use. Reasons for the adoption of 

turbo-electric drives as substitutes for direct-turbine drives 

may be considered from the following viewpoints, namely, 

that the turbine is: 

1. Unsuitable for small power such as is used in the ma- 

jority of slow craft for cargo-carrying purposes. 

2. Necessarily limited in revolutions to obtain good pro- 

pulsive efficiency, the speed of ships being largely the govern- 

ing factor. 

3. Necessarily large of dimensions, inefficient and heavy in 

weight when limited by revolutions. 

4. Rapidly depreciating in steam economy when working 

below full power and speed. 

5. Below desirable power for backing. 

6. Necessarily provided with large blade clearances to allow 

for expansion and contraction in heating up, starting and 

backing. 

Furthermore, the secret of the advantage seems to rest in 

the difference in the turbine when used as a direct drive and 

when used in connection with generators and motors, In the 

former instance is used a very large, heavy and comparatively 

slow-moving as well as inefficient turbine, while in the latter 

a light, simple, high-speed and highly efficient turbine is used. 

By nature of the motor and generator combination a com- 

paratively slow-moving propeller, giving a considerably in- 

creased propulsive efficiency, is also obtained, of which, as 

an illustration, the following may be cited: The relative pro- 

pulsive efficiency of propellers absorbing practically the same 

power, but running at, respectively, 130 and 330 revolutions 

per minute, will be 68 percent approximately in the former 

case while only 52 percent in the latter. 

The combination referred to may also find suitable applica- 

tion in very large installations, owing to the fact that the 

reciprocating engine seems to be at its practical limit of size 

and speed at between 16,000 to 18,000 horsepower and piston 

speeds above 1,200 feet per minute. 

The most important application of electric drives for pro- 

pulsive purposes is found at the present time in submarines 

when they are running submerged. During this state of 

operation only the electric motors are in use, owing to the 

impossibility of securing sufficient air to work the internal- 

combustion engines, and also because of the difficulty in get- 

ting rid of the dangerous gases of combustion that are apt to 

leak through joints and stuthng-boxes. 

ActuaL INsTALLATIoNs.—Among such installations we find 
a submarine salvage ship built by Howaldt Werke, in Kiel, for 

the German navy. This ship is equipped with two turbo- 

dynamos of together 1,200 horsepower, running at 2,500 revo- 

lutions per minute. The dynamos are located on the lower 

deck and supply current to motors placed aft. The motors 

drive the propellers and develop about 600 horsepower on each 

shaft when running 200 revolutions per minute, giving a speed 

of between 11 and 12 knots to the ship. 

Other electrically-propelled vessels are two fire-boats used 

by the city of Chicago, Fig. 2. These vessels are propelled 

by direct-current electric motors, the power being obtained 

from generators direct connected to the steam turbines, which 

are used to drive the centrifugal fire pumps. These boats 

have been used for about three years, and have met with con- 

siderable success. The control of the machinery is mainly 

from the bridge. 

In submarines as now built the driving power is electricity 

when running submerged, and by internal-combustion engines 

when running awash. The electric drive consists essentially 

of motors and storage batteries, composed of cells which have 

a certain ampere-hour capacity at a normal rate of discharge. 

The charging of the batteries is done by the motors, acting as 

generators, driven by the engine when the boat is lying at 

the dock or in surface operation. The armature shaft of the 

motors are connected to the engine shaft by a clutch coupling, 

and when only the engines are being used for propulsion the 

armature revolves freely with brushes lifted and serves as a 

fly-wheel. 

Advantages offered by electric power for submarine use 

are: 
1. Uniform weight during the entire period of operation. 

2. Quietness during operation. 

3. No development of heat and only slight deterioration of 

the atmosphere. 
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The electric motors used are of the multi-polar type, with 

either compound or derived windings. They operate at uni- 

form speed with constant current. Speed variation is secured 

by interposing a resistance in the field, or, when a great speed 

variation is required, a change of voltage by sub-dividing the 

batteries is resorted to. The voltage maintained is low, and 

ranges between 150 to 200 volts, owing to the difficulty in 

maintaining satisfactory insulation. The batteries, or accumu- 

lators, are usually of the sulphuric acid type. They are gen- 

erally made with ebonite cells, some hermetically sealed, others 

not sealed, the acid being then carried at such a level as not 
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turbine-driven generating unit with a capacity of about 1,200 

kilowatts, with induction motors, suitable instruments and 

switching devices, and a group of water-cooled resistances for 

use when reversing the motion. The generating units will 

have ample provision for possible overload. The generators 

are four-pole alternators, designed to operate at a maximum 

potential of about 2,300 volts. The generator speed will be 

about 1,220 revolutions per minute for a speed of about 21 

knots, the corresponding motor and propeller speed being 

about 160. Excess speed is guarded against by a controlling 

mechanism connected to the admission valves on the turbine. 

SECTION AT FRAME 83 LOOKING AFT 

Auxiliaries. 

A. Main feed pumps. P. Auxiliary condensers. 

B. Fire and bilge pumps. Q. Oil coolers. 

C. Forced lubrication service R. Water rheostat. 

pumps. S. Motor switches. 

D. Fuel oil pumps. T. Generator switches. 

E. Oil cooler circulating pumps. U. Tie switch. 

F. Pipe insulator circulating V. Pole-changing switches. 

pumps. W. Hydraulic gear operating 

K. Auxiliary air pumps. wheels. 

L. Auxiliary circulating pumps. X. Liquid tachometer. 

M. Air compressors. Y. Field rheostat. 

N. Compressed air tanks. Z. Switch panel. 

O. Feed heaters. 

FIG. 1.—PROPOSED TURBO-ELECTRIC PROPULSION OF BATTLESHIPS OF THE DELAWARE TYPE. 

to be spilled by the rolling of the vessel. The removal of the 

gases evolved from the batteries is of considerable importance. 

These gases, consisting as they do of oxygen and hydrogen 

in such quantities as to form an explosive mixture, are not 

only dangerous as such but are injurious to inhale and have a 

corrosive effect on the machinery. 

Proposep INSTALLATIONS.—Complete designs with some of 

the more essential appurtenances worked out in detail have 

been proposed by W. L. R. Emmet, of the General Electric 

Company, and have been described by him in a paper read 

before the American Institute of Electrical Engineers, and 

published in the proceedings of said institute. The following 

is an abridged abstract from said paper: For a battleship 

design of the Delaware and North Dakota type it is proposed 

to use two shafts, and to install in each engine room one 

The governing mechanism is also actuated by a hand lever, 

by means of which the opening of the valves may be re- 

stricted. Each shaft is operated by two independent motors 

connected together in one compact unit. The stator of one 

motor is arranged for connection with either thirty or fifty 

poles, the former for high speeds the latter for cruising 

speeds; the other motor is designed without the pole-changing 

connection. A disconnecting switch for each generator and 

disconnecting and reversing switch for each motor is pro- 

vided. In high-speed operations of the ship both generators 

and all four motors will be in use, the pole connections in the 

motors then being such as to admit of a speed reduction in the 

ratio of one revolution for the propellers to seven and one- 

half of the turbines. 

The propellers may be started, stopped or reversed inde- 
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In this connec- 
generators always run in the 

pendently while the generators are running. 

tion it is to be noted that the 

same direction, the different operations being performed with 

Speed reduction is accomplished by changing 

the steam admission to the power-generating units, just as is 

done in ordinary turbine installations, without, however, ma- 

terially changing the speed of the turbine. Reversing is 

effected by introducing resistances in the motors arranged for 

reversing and to disconnect the other motors. The operation 

is accomplished by first opening the field circuit, then moving 

the switches and resistance devices into the proper positions, 

and then re-establishing the field circuit. 

The following table will give some idea of the economy and 

the motors. 
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finally discharging it to the boilers. Oil switches to connect 

the different parts of the apparatus would be used in this in- 

stallation instead of, as proposed for the battleship, by inter- 

rupting the circuit when the connections are changed. 

Reversing motion would be obtained by simply throwing 

the switch levers in either direction without interrupting the 

circuit or changing the turbine admission valves. The 

economy expected with an installation of the collier type, 

using dry saturated steam at 190 pounds gage pressure and a 

28.5-inch vacuum, will be according to the following table: 
IGUCS) Digan cece Ranbarho abo neouS ots a 10 12 14 
Motor sspeed! avis ucc ehcp eer eae 78.5 4.5 110 
Generatonspecdaee eee eee eee 1,480 1,725 2,000 
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FIG. 2.—DIAGRAM SHOWING THE LOCATION OF THE PUMPING AND PROPELLING MACHINERY OF THE CHICAGO FIREBOATS. 

speeds of rotation with an installation as described above. The 

results are based on 28 inches of vacuum, which seems a prob- 

able average for a good condensing outfit as now fitted in 

ships. The steam pressure is 205 pounds gage with 50 degrees 

of superheat: 
VGNOUS oacos0cco0pocca0d 12 16 18 19 20 21 
Wi@woye Geils soccooocacbe 87 117 132 140 149 160 
Generatorspeedmermrirrti-e- 1,110 895 1,010 1,072 1,140 1,220 
Shaft horsepower ...-. 4,630 11,100 16,300 19,400 28,100 29,000 
Pounds steam per S.H.P. 13.2 13.4 11.8 Ae STL 25) 11.3 

Fig. 1 illustrates the installation described. 

Another installation with electric power, also described by 

Mr. Emmet in the paper previously referred to, is that for a 

collier of about the same power as the Cyclops, with recipro- 

‘cating engines, and the Neptune, with Westinghouse turbines 

and mechanical gearing to reduce the propeller speed. The 

United States collier Jupiter, building at the Mare Island 

navy yard, would be a suitable ship for such an installation, 

and highly interesting by comparison with the other two 

mentioned colliers. 

While the installation would in general be the same as for 

the battleship it may be made simpler owing to a lesser variety 

of conditions in One generating unit, with two 

motors having no arrangement for pole changing, but equipped 

The ventila- 

tion of the apparatus is proposed to be effected by drawing 

service. 

with resistance attachment, would be installed. 

air from the engine room, and after having passed through the 

apparatus to deliver the heated air to the blower suction, and 

Repairs.—It is claimed for the electric drive that the cost 

of operation and maintenance will be considerably less than 

with arrangements with reciprocating engines. The apparatus 

will involve no loss of oil and, as in ordinary turbine arrange- 

ments, admit but little oil to the boilers. The engine room 

force required will be only nominal, and will mainly be com- 

posed of those needed for the auxiliaries. 

A system of electric propulsion has been devised by the 

British Westinghouse Company, in which motors of the alter- 

nating-current, three-phase squirrel-cage type, requiring 

neither commutators, slip rings, brushes, regulating switches 

nor resistances, are directly coupled to the propellers. Power 

for the motors is supplied by turbo generators, in which high- 

speed steam turbines are coupled to an alternating-current 

three-phase generator. The exciting current can be furnished 

by separate small generators, which would also supply current 

for other auxiliary purposes. Each motor is supplied with 

current by an independent line of three-phase cable, each 

cable passing through a simple reversing and isolating switch. 

The voltage of transmission could be selected at any value 

desired within reasonable limits. 

The turbines are fitted with a very powerful brake, so con- 

«structed that on turning steam in to this part of the turbine 

sufficient resistance would be offered to the rotation of the 

drum to reduce its speed quickly. 

In operating this system, it is only necessary to excite the 
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generators and open the steam valves of the turbines, when 

the motors will start up, with the generators running almost 

in synchronism with them until full speed is reached. The 

speed of the ship can be regulated by regulating the speed of 

the turbines, as is customary in turbine-driven ships. The 

difficulty in this system occurs when it is desired to stop the 

propellers from a considerable speed and reverse their rota- 

tion, as this cannot be done by simply throwing over the 

reversing switches, as this would bring about an excessive 

strain on both generators and motors. 

According to the British Westinghouse Company’s system, 

the change from full speed ahead to full speed astern is ac- 

complished by shutting off steam from the working portion 

of the turbine and turning it into the steam brake. The mo- 

tion of the ship in the ahead direction operating through the 

propellers drives the motors as generators, transmitting 

power back to the generator and thereby driving the turbine. 

This power is absorbed in the steam brake, where the sur- 

plus energy can be easily dissipated. The speed of the ship is 

thereby effectively and rapidly checked until the speed of the 

generator and motors has fallen to a point at which the 

frequency is sufficiently low to enable the reversing switch to 

be operated without causing excessive current. Steam is 

then immediately shut off from the brake and simultaneously 

admitted into the working portion of the turbine. At the 

reduced frequency, which the voltage applied to the reverse 

motors now has, the motors aré able to develop full-load 

torque, with normal current, without the need of rotor resist- 

ances, consequently the ahead motion of the ship can be com- 

pletely checked, and it can be started in the reverse direction. 

ELECTRICALLY OPERATED AUXILIARY APPARATUS 

BY M. W. BUCHANAN. \ 

The size of the electric generating plant and the applica- 

tion of electric drive for auxiliary apparatus and machinery 

on board vessels has increased rapidly during the last few 

years. Modern battleships have practically all the auxiliaries 

outside the propelling machinery spaces, with the exception of 

the anchor windlass, steering gear and refrigerating ma- 

chinery, operated by electric motors, and it 1s understood that 

provision has been made for the electrification of the last- 

named auxiliaries on future vessels. 

The present standard generating plant for American battle- 

ships consists of four 300-kilowatt, 125-volt, direct-current 

turbo-generator sets, installed for protection, in two widely 

separated dynamo rooms below the waterline, each with its 

own condensing apparatus, and with means for supplying 

current to.the distributing circuits from either dynamo room. 

The generators have an overload capacity for short periods 

of 331/3 percent, thus providing a maximum capacity of 

1,600 kilowatts. 

A drop of 5 volts is allowed on power circuits, and the 

motors are wound for 120 volts. This provides that the speed 

of motors shall not fall below that required due to low voltage 

at the motor terminals. 

The total number of electric motors for driving auxiliaries 

on a modern battleship is about 250, which includes the 

handling of turrets, guns, ammunition conveyors and hoists, 

boat cranes, winches, elevators, pumps, watertight doors, 

cooking, heating and galley appliances, fans, tools, telephones, 

telegraphs and signaling apparatus. 

MOTORS AND CONTROLLING APPLIANCES. 

The nature of the service to which electrical apparatus 

is subjected on board naval vessels is such that certain spe- 

cial requirements with regard to construction and _ per- 

formance are specified apparatus in excess of those ordinarily 

prescribed for apparatus on shore. Several motors and their 

controlling appliances, those for operating boat 

cranes and deck winches, are exposed to salt water and sea 

such as 

air, requiring watertight construction of a high order and 

non-corrosive fittings; in fact, the atmospheric conditions 

and the dampness encountered even below decks have led to 

the adoption of non-corrosive fittings throughout for all 

shipboard electrical apparatus. 

The intimate contact with the crew, numbering in the 

neighborhood of 1,000 men for large battleships, makes it 

necessary to exercise precaution against accidental or un- 

authorized interference with the electrical apparatus. To 

guard against this all controlling appliances are mounted in 

metal cabinets with locked doors, and the leads to the motors 

enter through covered connection boxes or in conduit tapped 

directly into the motor frame. Electrical apparatus mounted 

ELECTRIC GENERATING SET WITP TERRY TURBINE AND DIEHL GENERATOR 

in proximity to magazines and in ammunition passages are of 

flameproof and waterproof construction to the same extent 

as those exposed to the elements. 

The extreme importance of military preparedness on board 

naval vessels makes it necessary to exercise extra precaution 

in the design and installation of electrical apparatus, which 

is so extensively used and upon which so much depends in 

action. In addition to the original specifications for this 

apparatus, it is further insured against failure by carrying 

upon each vessel a very complete set of electrical spare parts 

for each type of motor used, including armatures, field coils, 

brushes and brush holders, bearing linings, brush insulation, 

oil rings and gages, and spare parts for the controllers, in- 

cluding arcing contacts, solenoid 

coils and rheostat units. 

Full information regarding the construction of motors, 

controllers, rheostats and the testing of motors for United 

States naval vessels can be obtained from General Specifica- 

tions No. 17-A-3 for Auxiliary Electrical Appliances on Ship- 

board, issued by the Navy Department. This information 

will serve to indicate the nature of apparatus required and 

the tests to which it is subjected. 

sliding brushes, springs, 

FORCED DRAFT BLOWERS, 

The forced draft blowers are located in special compart- 

ments immediately above the fire rooms, these compartments 

being virtually an enlargement of the air ducts leading down 

from the weather deck. The blowers are of the double-inlet 

type, with inlet cones fitted with coarse wire mesh. The 
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wheels are of the multi-blade type, of especially rigid con- 

struction, and are mounted directly on the armature shaft. 

The fan is non-convertible, but is arranged for securing 

rigidly to the deck with downward discharge. The motor is 

supported on a separate bedplate and the shaft is provided 

Fan-wheels are carefully balanced. and with three bearings. 
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The controller for forced draft fans is of the watertight 

contactor type, mounted in the same compartment with the 

blower. This controller is operated by a master controller, 

also of the watertight type, located in the fire-room. The 

master controller handles only the magnetizing current for 

the contactors and the field current for the motor. Complete 

FORWARD DECK OF U. S. 

are tested for strength to resist centrifugal strains by running 

for one-half hour at 25 percent above maximum rated speed. 

Motor-driven forced draft fans are usually of about 25,000 

cubic feet per minute capacity, and are required to maintain 

a static pressure in the fire-room of about 2% inches of 

water. 

The motor is of the completely enclosed watertight type, 

and must drive the fan at a maximum speed sufficient to 

deliver the rated volume of air against the pressure required 

to be maintained in the fire-rooms. The speed must be 

ELECTRIC RANGE. 

capable of being reduced 20 percent below maximum in at 

least ten steps. Each: motor is required to pass an eight- 

hour shop test without overheating while driving its fan at 

full speed, and with the air delivery so restricted as to re- 

quire an armature current not less than 25 percent in excess 

of that obtained on the efficiency tests. After installation 

the forced draft blowers are subjected to a 96-hour test. 

S. MISSISSIPPI, SHOWING ELECTRIC DECK WINCH. 

control of the blower is afforded by the master controller in 

the fire-room, including starting, stopping, adjustment of 

speed and resetting the overload device. A small auxiliary 

master controller is mounted in the blower room, and may 

be used for starting and stopping the motor from that point. 

In addition to the overload device provision is made in the 

controller, so that in case the air leakage from the fire-room 

is excessive, imposing an overload on the motor, the shunt 

field rheostat will be automatically cut out, reducing the 

motor speed ;to minimum, thereby preventing the fan from 

overloading the motor. This provision permits of smaller 

motors being used than would otherwise be possible. Twenty- 

five thousand cubic feet blowers are usually equipped with 

motors of about 25 horsepower. 

ELECTRIC STEERING GEAR, 

The electric steering gear proposed for use on recent ves- 

sels consists of a rudder motor connected to the rudder stock 

through suitable gearing and an automatic contactor con- 

troller arranged for distance control by means of master con- 

trollers located at the different steering stations. The master 

controller handles only the small magnetizing current for the 

contactor solenoids, so that only a few wires of small capacity 

are required between the master controller and the automatic 

contact controller. The latter is located in the same com- 

partment with the motor, and handles the heavy armature 

current. A magnetic disc brake is mounted on the armature 

shaft to bring the rudder to rest promptly in the desired 

position. 

In certain cases where the electric steering gear has been 

installed in conjunction with an existing steam steering gear, 

the master controller for the electric gear has been located 

close to the steam valve of the steering engine, and has been 

operated by the existing mechanical connection between the 

steering station and the steering engine. In the latter case it 

is customary to arrange the master controller so that a move- 
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ment of the rudder turns the controller towards the “off” 

position. This results in a follow-up feature, which auto- 

matically brings the rudder to rest at the angle represented 

by the position in which the steering wheel is left at the steer- 

ing station. 

The electric gear is equipped with automatic stops in the 

“hard-over” position of the rudder, which automatically cut 

off power from the motor and bring the rudder to rest, but 

which do not prevent the rudder from being returned towards 

the central position. An automatic overload device is in- 

stalled, which does not entirely cut off the current from the 

motor, but which inserts resistances in the armature circuit 

and reduces the speed, thereby protecting the motor and at 

the same time leaving the helmsman in control of the rudder. 

The motor is of the open type, compound wound, and rated 

for continuous duty. The necessity for uninterrupted service 

and the nature of the duty requires a motor of a very 

rugged character. The horsepower of the motor is pro- 

portioned in accordance with the speed and dimensions of the 

vessel. The standard requirements for steering gears is that 

they be capable of putting the rudder from “hard over” to 

“hard over” in twenty seconds with the vessel going full 

speed ahead. The motor is required to stand a shop test at 

full load for eight hours without overheating, also an overload 

of 100 percent for one-half hour without damage or ob- 

jectionable sparking. The electric steering gear is tested after 

installation by turning the rudder from “hard over” to “hard 

over’ for a continuous period of four hours at full speed with 

the vessel afloat and at rest. 

The contactor controller is of the non-watertight type, and, 

together with the rheostats, is mounted convenient to the 

motor. The master controller is usually of the enclosed 

drum type. The contactor controller is of the switchboard 

type, with the starting, reversing and braking contactors, to- 

gether with the series relays and overload coils, mounted on 

the front. The reversing contactors are mechanically inter- 

locked so that it is impossible for both sets to close at one 

time. The rapidity of acceleration is automatically governed 

by series relays, so that the operation of the gear is inde- 

pendent of the helmsman after he has made the initial move- 

DIEHL MOTOR WITH CENTRIFUGAL PUMP. 

ment of the steering wheel or lever. The overload device, 

limit switch relays, etc., are reset automatically, so that the 

helmsman has complete control of the gear at all times when 

the circuit is energized, without local attendance. This sys- 

tem of electric steering gear gives prompt and rapid move- 

ment of the helm to the desired angle, and has sufficient deli- 

cacy to respond to movements as small as 2% degrees. 

MOTORS FOR TURNING OVER MAIN ENGINES OR TURBINES. 

Certain vessels are equipped with motors for turning over 

the propelling engines or turbines. These are arranged to 

engage the main shaft through suitable gearing for the pur- 

pose of rotating the same slowly and stopping at any desired 

point for inspection or repairs. These motors are compound 

wound, watertight, reversible, and with a speed adjustment of 

not less than 2 to 1. Each motor must stand a shop test at 

" engages a nut secured to the door. 

full load for thirty minutes without overheating. The shunt 

field must stand full excitation for eight hours without over- 

heating. The motor must also stand roo percent overload for 

one minute at both maximum and minimum speeds without 

injury or unsatisfactory commutation. Motors of about 

5-horsepower capacity are used for this purpose. The con- 

troller is of the self-contained, reversible, watertight, drum 

type, and provides the necessary speed variation. After in- 

stallation this apparatus is tested by driving the main engines 

DIEHL DISC BRAKE MOTOR, 

or turbines at the maximum required motor speed continu- 

ously for a period of fifteen minutes in each direction. 

POWER-OPERATED DOORS AND HATCHES. 

Power-operated doors have been extensively used for pre- 

serving the watertightness of important bulkheads in naval 

vessels where it has been considered necessary to provide 

access doors in the bulkheads of the machinery spaces and 

other important compartments. Power gear has also been 

applied to certain important hatches. The power for this 

purpose was originally hydraulic and pneumatic, but these 

soon gave way to the electric gear. 

The style of door generally used for power operation con- 

sists of a rigid casting secured to the bulkhead around the 

free opening, which is provided with a machined contact sur- 

face and which is expected to make a practically watertight 

contact with the corresponding machined surface on the door. 

The door is virtually a metal gate which slides vertically or 
horizontally in guides on the door frames, and which forces 

itself against the door seat in the closed position by engaging 

with wedges on the door frame. 

The following methods have been used for operating sliding 

doors: 

(a) A screw driven by a motor attached to the bulkhead 

On certain vertical sliding 
doors of this type the nut was secured to the door by a latch 

which could be knocked out, allowing the door to fall and 

seat itself by gravity. Horizontal doors of this type were 

operated by two screws, one at the top and one at the bottom, 

to prevent the door from tilting and becoming wedged. 

(b) The door carries one or two racks which are engaged 

by corresponding pinions, driven by a motor attached to the 

door frame. 

(c) The door carries one or two worm racks which are 

engaged by corresponding worms, driven by a motor attached 

to the door frame. 

(d) The door carries one or two pin racks which are 

engaged by corresponding sprocket gears, driven by a motor 

attached to the door frame. 
The latter arrangement is more satisfactory, as it permits of 

considerable freedom of movement of the door without inter- 

ference with the driving sprocket. 
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The power hatch covers are hinged at one side, and are 

raised and lowered by a system of levers, operated by a 

motor mounted beneath the deck. 

A small controller mounted in a watertight metal box, and 

operated by an external lever, is mounted at each door at a 

convenient height, and the shaft is extended through the 

bulkhead for operation from either side. Provision is also 

made by suitable gearing at either side for the attachment of 

a portable hand-wheel, so that the door may be operated by 

hand in case the power gear fails. 

All the power doors and hatches in the ship can be closed 

from an emergency station located in the pilot-house, but 

the doors may be opened by the local controller, either during 

or after the emergency closing from the power house. As 

soon as the local controller is released, however, the emer- 

gency closing will again take place. 

The screw-operated door is provided with an adjustable 
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HORIZONTAL ELECTRICALLY OPERATED DOOR. 

traveling nut in the motor frame, which automatically cuts 

off the power when the door reaches the extreme open or 

closed position. 

The rack and pinion door has a plunger-operated switch, 

which is engaged by the door in the extreme open and closed 

positions and which cuts off the power. A later type of rack 

and pinion door is equipped with a rheostat in the armature 

circuit and with specially wound motors, so that the power is 

not cut off but the motor continues to exert torque after 

being stalled as long as the controller is held in the running 

position. When operated from the emergency station the 

doors of this system close in groups of six motors in series, 

the resistance of the circuit being sufficient to limit the current 

to a safe amount after all the motors are stalled. 

The doors, which are operated by the worm and worm rack, 

also by the pin rack and sprocket gear, are so arranged that 

the thrust of the gear against the door acts against a cali- 

brated spring, the compression of which cuts off the power. 

These doors cut off at a predetermined pressure instead of at 

a predetermined position, and if stalled by an obstruction will 

again take power and continue to close after the obstruction 

is removed, provided the emergency switch remains closed. 

The emergency station consists of a series of illuminated 

dials, one for each door, which light up and indicate when the 

door is closed; also the necessary switches or push buttons 

for controlling the automatic solenoid closing switches at the 

various doors. 

The motors are about I horsepower, series wound, about 

1,000 revolutions per minute, and of the watertight type. 

They are required to carry full load on shop test for one-half 

hour without overheating, also 50 percent overload for five 

minutes without injury or unsatisfactory commutation, and 

stalling at full voltage for ten seconds without injury. If 

the system of control is such as to require stalling of the 

motors with current in the armature they are also tested in 

the shop by stalling under shipboard conditions until a con- 

stant temperature has been reached on all parts. This tem- 

perature must not exceed 100 degrees C. with a room tem- 

perature as high as 4o degrees C. 

All of the electrical apparatus, wiring and gearing of power 

doors and hatches is maintained watertight, and on the later 

vessels this apparatus is mounted very compactly upon a 

bridge extending across the top of the door frame. 

The tendency towards integral watertight bulkheads with- 

out communication between the various compartments, ex- 

cept by going up to a deck above the waterline, has led to the 

abandonment of power doors on the latest vessels. 

CENTRIFUGAL VENTILATING FANS. 

Warships are equipped with very complete facilities for 

ventilation, consisting of systems of metallic ducts extending 

throughout the vessels below decks, each of which system is 

equipped with a direct-connected, motor-driven centrifugal 

fan, which draws its supply from the outside air and dis- 

charges into the distribution ducts. Certain spaces, such as 

lavatories, etc., are ventilated on the exhaust system. The 

aggregate capacity of the ventilating sets on large battleships 

is about 250,0co cubic feet per minute. The fans vary in size 

from 600 to 12,000 cubic feet per minute each, and the motors 

from % to 10 horsepower. 

The fans are convertible for either right or left-hand and 

different angles of discharge, and in the small sizes are so 

constructed that they may be installed on deck, on the 

vertical bulkhead, or suspended from the deck above. The 

fans are of the single-inlet type, and the tendency on recent 

vessels has been towards the high-speed multi-vane type of 

fan-wheels, resulting im reduced diameter of fan casings. 

For general ventilation purposes the fans are required to de- 

liver their rated volume of air into the duct at a velocity of 

2,000 fet per minute against a static pressure of about 9% 

pounds per square foot, assuming atmospheric pressure at the 

intake. Special fans for supplying turrets, and also for 

forcing air through coolers to refrigerated spaces, are re- 

quired to deliver air against pressures in excess of that above 

stated. Heaters are arranged in connection with the venti- 

lating ducts to living spaces, so that in cold weather warm air 

may be delivered to these quarters. 

The motors are shunt wound and of proper speed to 

operate their respective fans at full duty. The motors are 

required to have sufficient speed reduction by field control to 

enable them to operate the fans continuously at minimum 

speed and with the fan inlet and outlet wide open without 

overheating. The fans are tested for delivery and efficiency 

in the shop, the air readings being obtained in improvised 

ducts by means of Pitot tubes. Fans are required to show a 

mechanical efficiency of 50 percent when operating under the 

above prescribed load, also the efficiency of the set; that is, 

motor and fan combined is required to be not less than 31 

percent for the smallest set, increasing up to 40 percent for 

the largest. Motors are required to drive their fans at full 

speed, with the air delivery so restricted as to require an 

armature current not less than 25 percent in excess of that 

obtained on the efficiency test for eight hours without over- 

heating. 
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These sets are operated continuously night and day, and 

extra precaution is taken to insure that their operation will 

be satisfactory over long periods. 

PORTABLE VENTILATING FANS. 

For the purpose of supplying special temporary ventilation 

to spaces on shipboard which are not regularly supplied by 

the ship’s ventilation systems, small portable ventilating sets 

are supplied. Each set consists of a centrifugal blower, with 

discharge orifice not less than 43g inches in diameter, and 

with bottom horizontal discharge direct connected to a series 

wound enclosed motor with ball bearings. 

The set is required to deliver not less than 425 cubic feet of 

air per minute through a straight cylindrical tube 36 inches 

long, 434 inches in diameter, which is equivalent to a velocity 

of about 4,100 feet per minute. With the motor warm the 

electrical input at this air delivery must not exceed 185 watts. 

The motor is required to drive the fan at full speed with inlet 

and outlet wide open for four hours without overheating. 

The weight of the complete set must not exceed 50 pounds. 

DESK - FANS. 

Desk fans for use on shipboard are of two sizes, 12 inches 

and 16 inches in diameter over the blades. The 12-inch fans 

complete must not weigh more than 20 pounds, and must have 

a velocity of air discharge of not less than 1,5co feet per 

minute at not to exceed 56 watts electrical input. The 16-inch 

fan must weigh complete not more than 30 pounds, and have 

a velocity of air discharge of not less than 1,800 feet per 

minute at not to exceed 90 watts electrical input. The fans 

are designed for satisfactory operation on 80 or 123 volts 

direct current. Reduced air deliveries are permitted when 

operating at 80 volts. The fans are suitable for mounting 

on a vertical or horizontal surface, and the axis of revolution 

is adjustable 120 degrees horizontally, and vertically from 

horizontal to 40 degrees below horizontal. A continuous-duty 

regulating rheostat is mounted in the base, which gives three 

speeds in the ratio of %, 34 and tf. 

WORKSHOP MACHINE TOOLS. 

A machine shop for a large vessel usually requires approxi- 

mately the following motor-driven machine tools: Sixteen- 

inch sensitive drill, 28-inch upright drill, shaper, 14-inch by 

5-inch lathe, 14-inch by 7-inch lathe, milling machine, gap 

lathe, boring bar, emery grinder, forge. 

The assembled tools are required to be as compact as pos- 

sible, with the controlling appliances arranged for the con- 

venience of the operator. This is necessary on account of the 

limited space available for the installation of the tools. The 

characteristics of the motors are specified by the tool manu- 

facturers. The motors are required to operate their machines 

at maximum capacity and speed without being overloaded. 

Preference is given to semi-enclosed shunt-wound motors. 

Each motor is required to stand a full-load shop test for 

‘two hours without overheating. Shunt fields are tested at full 

excitation for eight hours. Motors must stand 50 percent 

overload for five minutes without injury and without unsatis- 

factory commutation at both minimum and maximum speeds. 

Non-watertight controlling appliances are used.  Panel- 

‘type controllers are used for small motors, but preference 

is given to self-contained drum-type controllers where fre- 

quent starting and regulating is required. The machine-tool 

motors range in capacity from % to about 714 horsepower. 

FRESH WATER, SANITARY AND DRAINAGE PUMPS. 

The fresh-water pumps are of the single-acting triplex 

type, and are required to pump 60 gallons per minute against 

‘a head which is equivalent to about 50 feet. Fresh’ water is 

ipumped from supply tanks in the hold to the gravity tanks. 
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which are located sufficiently high to insure fresh water sup- 

ply to the various spaces where needed. These pumps are 

usually located in a pump room above the supply tanks. The 

motor is of the enclosed type, 3 horsepower, about 1,000 

revolutions per minute, and is direct connected to the pump 

by spur gearing. The controlling panel is of the enclosed 

watertight type, and is located in the same compartment with 

the pump. The sanitary pumps are of centrifugal type, and 

VERTICAL SCREW ELECTRICALLY OPERATED WATERTIGHT DOOR. 

on recent vessels have a capacity of about 500 gallons per 

minute each against a head quivalent to 4o to 50 feet. The 

pumps are direct connected to the motors. The motor used 

for this size of pump is of the enclosed type, 12 horsepower, 

about 1,150 revolutions per minute. The controller for 

starting duty is of the enclosed drum type, with separate 

rheostats. The rheostat is mounted in a frame behind a 

panel, upon the face of which is mounted the line switch, 

fuses and circuit breaker. In certain cases the circuit breaker 

has been superseded by a contactor, which acts in conjunction 

with the drum controller in the same manner as previously 

described under boat cranes and deck winches. 

Pump motors are required to be compound wound to pre- 

vent objectionable increase in 

warm in service. 

speed as the motors become 

Each motor is required to carry full load 

for eight hours on shop test without overheating, also an 

overload of 50 percent for one hour without injury or unsat- 

isfactory commutation. 

DECK WINCHES. 

The deck winches are located on the forecastle, quarter- 

deck and upper or boat deck, and are used for handling boats, 

coal and stores. Two kinds of winches are used—single 

geared and double geared. The single-geared winches have 

a capacity of 4,cco pounds at 200 feet per minute, and the 
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double-geared winches a capacity of 4,000 pounds at 200 feet 

per minute, also 16,000 pounds at 50 feet per minute. The 

double-geared winches are used on the forecastle and quarter- 

deck for handling anchors, shore lines and other heavy duty. 

Each winch consists of a bed plate, upon which are mounted 

the motor, controller, rheostats, gearing and bearings for gypsy 

shaft. Two gypsy heads, 18 inches in diameter by 20 inches 

long, are carried by each winch. A foot-operated band brake 

is attached to the armature shaft in a convenient location for 

the operator, who handles the controller with one foot on the 

brake lever. The double geared winch is provided with a 

ELECTRIC ELEVATOR MACHINERY. 

hand-wheel for shifting from single to double gear, or vice 

versa. The gearing is entirely enclosed. 

The motor, controller and rheostat are of the enclosed 

watertight type. The motor is compound wound—300-400 

revolutions per minute—with split frame. The shunt field 

winding is only sufficient to limit the motor speed to a safe 

value when running light. On shop tests the no-load speed 

of the motor must not exceed the overload speed by over 

100 percent. Each motor is required to carry full load for one 

hour without overheating, also 100 percent overload for one 

minute without injury and without unsatisfactory commuta- 

tion. The shunt fields are required to carry full current con- 

tinuously for eight hours without overheating, The controller 

is of the drum type with about five speeds. Reversal is 

effected by a separate lever, which is interlocked with the con- 

troller shaft, so that the motor can only be reversed with the 

controller in the “off” position. A separate reversing lever is 

provided, so that when starting up with a suspended load on 

the winch it will not be started carelessly in the wrong direc- 

tion, which might result in damage. The earlier types of 

controller had a circuit breaker mounted in the controller 

casing and operated by external levers. More recent con- 

trollers have a contactor substituted for the circuit breaker. 

This contactor will pick up on the first controller position, 

and is provided with an overload trip coil. It therefore 

serves the purpose of a line switch, overload and no-voltage 

release, and also interrupts the circuit at the contactor in- 

stead of at the controller contacts, thereby increasing the 

life of the latter indefinitely. It is necessary to return the 

controller to the “off” position to reset the overload device. 

No external levers are required except the controller lever 

and reversing lever. The rheostat is of the cast grid type. 

mounted in a watertight metal case. The leads are brought 

up through deck stuffing tubes into the winch base, and the 

wires between the motor, controller and rheostat are either 

run through a recess in the base or through conduit, making 

a watertight entrance into each fitting. 

CAPSTANS. 

The capstans proposed for recent vessels consist of a 

vertical gypsy head mounted above the weather deck and 

driven by a vertical spindle from the deck beneath. The cap- 

stan motor drives, through a suitable spur gearing reduction, 

to the worm and worm gear mounted on the lower end of the 

vertical spindle. The capstan is double geared for slow and 

fast speeds, and is capable of hoisting a load of 4,000 pounds 

at 200 feet per minute, or 16,000 pounds at 50 feet per minute. 

The motor is the same as that above supplied for the deck 

winches, except that it is of the open type. The motor is 

equipped with a magnetic disc brake which will set and hold 

the shaft in case the voltage at the armature fails from any 

cause. The controlling panel and rheostat are mounted in 

the same compartment with the capstan machinery. The 

control panel is of the automatic contactor type, controlled 

by a small drum type master controller, which latter is 

handled by the operator on deck beside the gypsy head. The 

master controller provides about five speeds in each direction, 

and also affords suitable restraining control on the first 

notch in each direction for paying out line under strain. The 

master controller is of a very rugged waterproof type, to 

withstand service on the weather deck; the remainder of the 

apparatus is on the deck beneath, and is of non-watertight 

type, 

ELEVATORS. 

Certain recent naval vessels have been equipped with elec- 

tric passenger elevators for access to the fire rooms from the 

gun deck. The height of the lift from the landing platform 

in the fire rooms to the gun deck is about 15 feet, and the 

cage is required to travel at such a speed that not more than 

fifteen seconds will intervene between levels. The main air 

ducts for supplying air to the fire rooms are used for these 

elevators, and the cages are of skeleton construction, so as to 

offer as little resistance as possible to the downward passage 

of the air. The control is entirely automatic, the motor con- 

troller and winding machinery being mounted in a special 

compartment on the berth deck. 

The elevator is controlled by three push buttons in the 
cage, two at the upper and one at the lower level. Special 

safety appliances are installed to prevent accidents. 

The working load of the cage is 500 pounds. For balanced 

elevators, motors of about 4 horsepower are used, and for 

unbalanced elevators 712-horsepower motors are used. Mo- 

tors are usually compound wound, the series field being used 

only in starting, after which it is cut out. Each motor is re- 

quired. to carry full load for one hour without overheating, 

and 100 percent overload for one minute without damage o1 

unsatisfactory commutation. Shunt field must carry the cur- 

rent, which will be obtained in service for eight hours without 

overheating. The controllers are of the contactor type, the 

operating circuits of which are controlled by the push buttons 

and by the automatic stops at the winding drum and in the 

trunk. All electric fittings in the cage and trunk are of the 

watertight type. The motors and controllers, which are 

located in the special compartment on the berth deck, are of 

the non-watertight type. Three or four elevators are in- 

stalled in a single vessel. 

LAUNDRY. 

Power-driven 

power-driven 

Laundry outfit consists of the following: 

washer, power-driven centrifugal extractor, 
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electrically-heated combination ironer, power-driven  elec- 

trically-heated band ironer, power-driven electrically- heated 

reverse body ironer, wash tubs, soap tanks, starch kettle, 

ironing table and drying room. ‘The laundry machinery 

is belt-driven from overhead shafting, power being  fur- 

nished by a 6-horsepower motor which, with its controller, 

is mounted in the laundry compartment. The motor is shunt 

wound, constant speed, about 850 revolutions per minute, of 

enclosed watertight type. The controller is of the panel type, 

completely enclosed in a watertight case, together with the 

theostat, and is operated by external levers. 

Experiments have recently been conducted with individual 

motor drive for the different laundry machines upon certain 

vessels, and it is believed that this arrangement is superior 

to the belt drive from overhead shafting and will eventually 

be used. 

ELECTRIC RANGES AND BAKE OVENS. 

The substitution of oil for coal as fuel on recent battle- 

ships, together with the greater cleanliness and utility of 

electric cooking devices as compared with coal ranges and 

ovens, has led to the adoption of the former almost exclu- 

SIMPLEX ELECTRIC STATEROOM HEATER. 

sively for vessels carrying a sufficient electric plant for sup- 

plying the same. 

The standard electric range is provided with eight stove 

plates on top, with two broiler chambers immediately beneath 

and two ovens at the bottom. The broilers and ovens open 

at the front. The stove plate contains the heating element 

sealed in an inner recess. These plates are detachable, and 

are arranged to align with current carrying clips when the 

plate is inserted in place. Each broiler has one heating unit 

at the top; each oven has two heating units—one at the top 

and one at the bottom. The heating unit for the oven slides 

into a recess separate from the oven chamber, so that it is 

protected from damage and from contamination by spilled 

food. 

The electric bake oven is furnished in two sizes, the larger 

containing three double baking compartments and the smaller 

two compartments. The arrangement of heater units is the 

same as that for the oven compartments in the range. The 

electric bake oven, however, is devoted entirely to the baking 

of bread, and is not provided with as great heating facilities 

as the range oven, which latter is used for roasting meat. 

The amount of food to be handled and the rapidity with 

which it must be prepared make it necessary that the electric 

ranges and bake ovens be equipped with powerful heaters. 

Each baking chamber must be capable of maintaining a baking 

‘temperature of 500 degrees F. The hot plates are required 

to maintain a temperature of not less than 750 degrees F. at 

the center, and the broiler unit, which is of the radiant heat 

type, must operate satisfactorily at a bright red heat. The 

bake oven will reach a temperature of 500 degrees F. in from 

forty to fifty minutes, starting cold. The oven of the range 

will reach a temperature of 500 degrees F. in about twenty- 

five minutes, starting cold. The stove plates will reach a tem- 

perature of 750 degrees F. in about twenty-five minutes, 

starting cold. The broiler assumes a red heat almost imme- 

diately after the current is turned on. To accomplish the 

foregoing each range requires about 30,000 watts, or about 40 

electrical horsepower, when all parts are in operation simul- 

taneously on high heat. Under the same conditions each 

large bake oven requires about 16,000 watts, or 21 1/3 elec- 

trical horsepower. 

The resistance material is required to be of metal having 

a specific resistance of not less than 570 ohms per mill foot 

at 75 degrees F., and a melting point of not less than 2,200 

degrees F., and must be capable of running continuously at a 

temperature of 1,350 degrees F. without detrimental oxidation. 

MARINE ELECTRIC GENERATING PLANTS, DIS= 
TRIBUTION AND INTERIOR COMMUNICATION 

SYSTEMS. 

BY W. Y. AVERY. 

DYNAMO ROOMS. 

On destroyers, colliers and smaller vessels the generating 

sets with switchboards and accessories are installed in the 

engine rooms, following the usual practice on commercial 

vessels. In the case of battleships two 300-kilowatt generat- 

ing sets are located in each of two dynamo rooms, connected 

by a ventilated wiring passage, all located below the protective 

deck. The generator panels are located one in each dynamo 

room, while distribution boards, all interconnecting, control 

switches, etc., for each set of dynamos in the distribution 

room nearby. This is a separate watertight compartment 

with access separate from the dynamo room. 

Generators in each dynamo room exhaust into a separate 

auxiliary condenser located in a compartment directly under 

the dynamo room. This allows the large exhaust pipes re- 

quired for turbines to be led directly down, ensuring a neat 

appearance and efficient drainage. The steam for generating 

sets is supplied from the main auxiliary line, so arranged 

that steam may be obtained from any boiler or combination 

of boilers. The valves on both steam and exhaust pipes are 

fitted to enable one set to be overhauled while the other set 

in the dynamo room is running. 

In each dynamo room there are fitted wrench boards, work 

bench, bulletin and instructions boards, lockers for tools and 

supplies, a log desk, oil sets, waste pockets, etc., also a tap to 

ship’s compressed air system for attaching a hose for cleaning 

armatures. 

The dynamo rooms are ventilated by electric fans, supplying 

air and natural exhaust via trunks leading to open deck. 

Trunks are of sufficient size to permit largest part of gen- 

erating sets being struck down. The ventilating fans are of 

sufficient capacity to make a complete change of air in dynamo 

room once every minute. The capacity of generating sets is 

approximately one-half the rated power of entire electric plant 

requirements. 

GENERATING SETS. 

The greater number of vessels are fitted with generating 

sets of reciprocating engine type, a few of the later vessels 

being fitted with turbo-generating sets. Generating sets with 

reciprocating engines were used exclusively to about 1908. 

They usually consist of an engine direct connected to a 125- 

volt direct-connected generator, with the engine designed for 

100 Or 150 pounds steam pressure, as specified, and 25 inches 

vacuum. Sizes 8 kilowatts and below have simple and larger 

sizes compound engines. 

Previous specifications in the United States navy required 

engines to run without oil in the cylinders; tests demon- 

strated, however, that considerable oil was drawn into the 

cylinders from the piston rods. To overcome this the sets on 
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all ships with watertube boilers were changed, by rising cylin- 

ders, so that a part of the piston rod did not enter either the 

cylinder stuffng-box or the gland in the guard over the en- 

closed crank pit. 

in addition to the raised cylinders present specifications 

require cylinders for larger sets to be fitted with removable 

linings. 

The standard sizes, with their corresponding maximum 

allowable speeds, weights and over-all dimensions, are: 

Size Reyolu- Weight Length Width Height Dip of 
__ in tions per in in in in Magnet 
Kilowatts. | Minute. Pounds. Inches. Inches. Inches. Frame. 

2.5 800 500 32 20 34 
5 750 1,000 50 28 43 
Sin eet 50 2;700 64 34 56 

16 450 5,600 78 40 65 
24 | 400 7,300 88 48 78 
32 | 400 10,000 101 53 85 14 
50 490 13,000 110 60 87 2 

100 350 22000 125 70 106 1 

The normal steam pressure under which the engine, run- 

ning condensing with 25-inch vacuum for different size sets, 

6-POLE, 300-K.w., 1,500-R. P. M., 125-VOLT GENERATOR DRIVEN BY A 

CURTIS TURBINE. 

operate and the maximum allowable water consumption per 

kilowatt-hour output of the set are: 

; Water Consumption 
Kilowatts. Normal Steam Pressure. per Kilowatt Hour, 

Full Load. 

3 100 105 
5 100 90 
8 100 70 

16 100 44 
24 100 41 
32 100 39 
50 150 35 

100 150 31 

This type of generating set has proved reliable and 

efficient. 

TURBO-GENERATING SETS. 

Manufacturers of turbo-generating sets were encouraged to 

design small units, and a comparison with reciprocating en- 

gine generating sets indicated that turbo-sets would be free 

from oil in steam spaces, slightly lighter in weight, smaller in 

width and height, considerably longer, have a slightly greater 

water rate if a good vacuum was provided, and the speed 

would be greatly increased. 

There are nine of the larger vessels in commission and near- 

ing completion fitted with turbo-generating sets manufactured 

by the General Electric Company, and one vessel—the U. S. S. 

Connecticut, with the forward dynamo room only fitted with 

Terry-Diehl turbo-generating sets. The latest battleships have 

four 300-kilowatt generating sets, two in each dynamo room. 

Turbo-generating sets manufactured by the General Elec- 

tric Company have generators meeting requirements for re- 

ciprocating engine generating sets, direct connected to hori- 

zontal Curtis turbines. The governor is a mechanical type, 

which opens only a sufficient number of nozzles for load the 

set is carrying, and is accessible and efficient. 

The 100-kilowatt generating sets on the U. S. S. Connecticut 

74-K.W. TERRY TURBINE GENERATING SET. 

consist of Terry turbines, direct connected to generators. 

manufactured by the Diehl Manufacturing Company. The 

governors are of the centrifugal type, throttling steam supply. 

These sets have operated satisfactorily and, due to the split 

frame, turbo parts are accessible and easily inspected or 

repaired. 

Torpedo boat destroyers are supplied with 5-kilowatt turbo- 

generating sets. Those supplied by the General Electric Com- 

pany are similar to the larger types, except the governors, 

which are of the centrifugal type, throttling steam. Gen- 

erators of this size of the Terry-Diehl type are installed on 

several destroyers. 

There are several emergency safety contrivances required, 

including a pop safety valve to prevent injurious back pres- 

sure due to a leaky throttle valve; an emergency valve and 

generator for automatically closing down when speed in- 

creases from 7 to 10 percent above normal. In addition, the 

exhaust pipe is so arranged that in case of failure of con- 

denser the set automatically exhausts direct to atmosphere 

against a spring valve set at 5 pounds. 

Generating sets of troo-kilowatt capacity and larger are 

provided with a coupling between armature and turbo-wheels ; 

and sets, 25 kilowatts and smaller, are now required to operate 

under full load with a back pressure of 20 pounds, in order 

that exhaust steam may be used for feed-water heating if 

desired. 

In the larger vessels the general arrangement follows shore 

practice, with the installation of condenser, pumps, etc., in 

In general, the turbos 

The compounding limits of 2% 

the compartment below dynamo room. 

are giving excellent service. 

volts is rather close for this type of set, but by careful adjust- 

These limits are necessary, due to large 

size (compared with capacity of generating sets) of several 

motors used for intermittent service, such as boat cranes, 

ments is attained. 

hoists, etc. 
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SWITCHBOARDS. 

A generator panel arranged to control two 300-kilowat, 

direct-connected 125-volt units is installed in each dynamo 

room. Generator panels are arranged for each unit, starting 

at the top, with a single-pole, overload, time-limit circuit 

breaker; voltmeter, ammeter, field rheostat handle, switch to 

positive lighting bus, switch to positive power bus, switch to 

common negative bus, and switch to equalizer bus. 

Bus feeder panels and distribution panels are located in 

both the forward and after distribution rooms. The distri- 

bution boards are energized by: separate bus feeder connec- 

tions for lighting and power. On battleships the power is 

divided into turret power and miscellaneous power circuits, 

and connections are such that either, or both, the forward or 

after boards may be energized from either dynamo room 

through bus feeder panels in both distribution rooms. 

The circuit breaker at bottom of the power panel contains 

a locking device, which prevents closing when power bus be- 

tween distribution rooms is energized, also a no-voltage re- 

I [ - =. -—_ - - 

o Miscellaneou Lighting 
Cireuit Power 

Breaker Circuit 
Breaker 

| 
| 
| 
| 
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Powei Bus Feeder-Té Similar Panel 

In Other Distribution Room 

Fig. 1 
LIGHT FEEDER FANEL 

Fig. 2 

POWER FEEDER PANEL 

DIAGRAMS OF SWITCHBOARD ARRANGEMENTS, 

lease which opens circuit breakers upon failure of voltage 

in near dynamo room. The circuit breaker at bottom of 

lighting panel is precisely the same, except that the no-voltage 

release connection leads to center point of the double-throw 

lighting switch. This permits of a smaller circuit breaker, 

as only the load on near board can pass through circuit 

breaker. As there are two double-pole, double-throw power 

switches this advantage on power circuit is lost, and circuit 

breakers of capacity sufficient for full power of both boards 

are installed. These circuit breakers contain no overload 

coils. 

In general the switchboards follow best shore practice, but 

are necessarily more congested. Bus-bars are limited to 1% 

inch in thickness, and clearance between parts of opposite 

polarity to 1% inches. 

When facing the board the upper blades of all horizontal 

switches and the right-hand blades of all vertical switches 

are of positive polarity. 

LIGHTING. 

Lighting currents on war vessels are wired on the two-wire 

system, with a maximum allowable drop to most remote 

outlet of 2!%4 percent. The system consists of feeders leading 

from the nearest of the two main distribution boards, and 

from these feeders mains are led from fused junction boxes 

to various compartments. From branch junction boxes on 
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mains, leads are taken, via group switches, to groups of 

lights connected in palallel, the limit being five lights on a 

fuse. No soldered joints are allowed, all connections being 

made by screws or clamps in fittings on porcelain bases in- 

stalled In exposed to 

mechanical injury or the weather, wires are run in conduit; 

otherwise they are installed in open work, generally in split 

cleat or split porcelain insulators. 

Carbon incandescent lamps have been used to date with a 

few recent exceptions, where drawn wire tungsten lamps have 

in watertight boxes. locations 

FRONT VIEW OF FORWARD DISTRIBUTION BOARD OF U. S. S, ARKANSAS. 

REAR VIEW OF ARKANSAS FORWARD SWITCHBOARD. 

been installed and found to withstand service conditions in 

quarters and staterooms, 

The modern battleships require about 2,700 fixtures, ex- 

clusive of two diving lanterns, three operating reflectors, 

running lights, screened speed, top, peak, boom and other 

special lights; also forty-two mercury vapor lamps, used for 

engine and fire rooms, machine shop and exposed deck light- 

ing when coaling ship. As on shore, there is a demand for 

more brilliant illumination, which, due to the apparent suc- 

cess of the drawn-wire tungsten lamps, will probably be met 

by increasing the candle power and using this type of lamp in 

present fixtures. The mercury vapor lamps are manufactured 

by the Cooper-Hewitt Electric Company, and are of two types. 
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Single-tube, automatic-starting type, operating two in series 

on the 125-volt circuit, are used in general, and are perma- 

nently installed, with tubes fore and aft. For general deck 

lighting when coaling ship, etc., the double-tube, non-auto- 

matic-starting type is used. The effect of the general light- 

ing, without deep shadows, has resulted in this type of lamp 

being preferred to the enclosed arc lamps previously supplied. 

As a precaution against important stations being left in total 

darkness upon failure of generating sets, portable electric 

safety lanterns are provided. A battleship is supplied with 

twenty-four, located one in each dynamo and distribution 

room, in important passages, ammunition handling rooms, 

turrets, etc. They are also used for inspection of oil tanks 

and lighting of compartments when there is any possible 

danger of explosive gases. 

Those now in use are made by the Portable Electric Safety 

Light Company, of Newark, N. J. The main feature of these 

lanterns is the alkaline storage battery with which it is 

equipped. The battery is not injured by an overcharge, 

reversal of charging current, or complete exhaustion. Long 

periods of idleness do not apparently affect its efficiency, and 

fumes given off when charging are not noticeable. The “navy 

TWO TYPES OF HUBBELL ELECTRIC SAFETY LANTERNS. 

type” contains a four-cell storage battery, energizing one of 

two 4-volt, miniature, tungsten anchor-filament incandescent 

lamps, the other being reserved as spare, and either may be 

used. Lanterns are capable of burning for twelve hours, and 

a fully-charged lantern after sixty days of idleness burns at 

least ten hours. They are well balanced, weigh 8% pounds 

and are fitted with guards. 

SEARCHLIGHTS. 

The searchlights used for naval work are fitted with 36-inch 

parabolic lenses, and have a useful range of about 5,000 yards. 

Lamps are of an automatic feed, horizontal type, operating 

at 110 amperes and about 60 volts. Current supply is from 

the 125-volt circuits, and rheostats are used to cut down 

voltage. This arrangement appears wasteful of power, but 

as lights are required to burn but short periods it would not 

be economy to invest large sums in special generators or 

motor generators, transport additional weight and sacrifice 

space. 

The searchlights are fitted with distant electrical control 

for both elevation and train; also distant mechanical control. 

The best results in picking up objects is obtained by placing 

operators at some distance below the searchlights. 

The electric controller is attached to the end of a 100-foot 

armored cable and is portable. It is fitted with hand-wheels, 

which actuate a sight-bar on controller operating in syn- 

chronism with beam of light. This enables the battleship to 

remain dark with an equal chance of seeing the enemy first, 

and then pointing the lights prior to opening the shutters. 

The shutters are of the iris type, similar to those used on 

cameras, and are hand operated. In addition to these shut- 

ters there is provided a shutter which may be installed on any 

light and operated by hand for signaling. In addition to dis- 

tant electrical and mechanical control each light is capable 

of being operated by hand locally. 

INTERIOR COMMUNICATION. 

The various interior communication systems on a modern 

battleship have developed to such an extent that their cost 

is more than that for both lighting and power systems com- 

bined. There are approximately 194 voice tubes; 250 thermo- 

stats of mercurial contact type in magazines, storerooms and 

bunkers; 58 12-inch general alarm gongs; 100 telephones, 

connected to a central switchboard for general ship’s use; 

7 telephones on a separate engine and fire-room circuit;, 117 

telephones on separate circuits for battle purposes (fire con- 

trol) ; 38 howlers, with contact makers, used as signals for 

closing watertight doors throughout the vessel, also indica- 

tors on bridge showing which of the doors are closed; 

10-inch gongs located at guns for cease-firing signals; salvo 

signals, consisting of 3-inch bells and portable buzzers at all 

guns to enable all guns of a caliber to be fired simultaneously, 

that gases and smoke of one gun will not interfere with the 

aiming of others, etc. 

In addition to the electrical means of interior communica- 

tion mechanical systems are installed as follows: Mechanical 

engine telegraphs with transmitters at stations forward, con- 

nected by brass wires and operating indicators in engine 

rooms; mechanical engine gongs in engine rooms; mechanical 

ammunition hoist signals in turrets; mechanical ammunition 

hoist gong signals for control of the amount and time of de- 

livery of ammunition; anchor-handling gongs; jingle bells 

giving warning in ammunition handling rooms, and ash hoist 

gongs. 

A battleship is supplied with duplicate motor generators 

for each of the following systems: Gun firing and sight 

lighting; interior communication; turret danger zone signals; 

turret tell-tale; telephone talking; telephone ringing, and also 

one special motor generator for warning signals for closing 

watertight doors. All motor generators, together with in- 

terior communication switchboard, are located in the interior 

communication room, which is a separate watertight compart- 

ment. The motor generators and starting panels are of open 

type. Motor generators are required for purposes involving 

the supply of current of a nature and voltage differing from 

that of the ship’s distribution system, which is direct current, 

and unless otherwise specified 120 volts at power outlets. 

The characteristics of the above motor. _gétitrators are 

shown in the table which follows: | 

Purposes. Generator Capacity. Current Supplied. 

25 volts direct current, ad- 
justable to 20 volts. 

Interior communication.. ..| 2 kilowatts........... 

Turret danger zone signal, 
or gun Bring and sight 
lighting. . 222.01) 1% kilowatts:............| 125) volts alternating cur- 

rent, single phase, 60 
cycles. 

Torpedo boat, 50 watt; 
battleship, 500 watt.. .. 

Telephone talking......... 
20 volts direct current, 

adjustable to 15 volts. 
Telephone ringing......... 25 watts dynamotor......| 75-80 volts alternating 

current, single phase, 
162- 20 ‘cycles. 

Warning signals:....-.....)|| As'specified... sss tees As_ required for pole 
changer for operating 
“howlers.”” 

TELEPHONES. 

There are two distinct types of telephones on naval ves- 

sels—the low-resistance loud-speaking type and the present 

standard type, which is similar to the commercial high-re- 

od 
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sistance type, except in mechanical features. Great difficulty 

has been experienced in maintaining the loud-speaking type in 

efficient condition, and the demands for fire control purposes, 

whereby as many as twenty-five telephones are at times con- 

nected on one line, and must be operated efficiently from one 

transmitter, have rendered the use of the loud-speaking type 

impossible. Commercial types were tried and found unsatis- 

factory, the principal reasons being that they could not be used 

in damp places and out in the weather, as cords were made 

up of tinsel conductor; terminals were exposed and trans- 

mitters and receivers were not made up watertight. These 

telephones were made up for long-distance service, and con- 

nections and accessories were more complicated than required 

for the short distances on shipboard. They were too sensi- 

tive for battle conditions, and would pick up extraneous noises 

to an extent that would render the system inoperative. 

In the present navy standard telephones, the interior parts 

of receivers and transmitters of all types are the same and 

are interchangeable. The receiver is made watertight by the 

Switch in 

Telephone’ 

v= | Line Signal. 

Transmitter: Hand Microtelephone. 

Jack onSwitchboard 

for operators set 

Condenser. 

in parallel across the line, which provides much loudrer talk- 

ing in the receivers. Not more than one transmitter con- 

nected ,in parallel is permitted on any one line. 

The telephone for regular ship service consists of a stand- 

ard hand micro-telephone; 7. e., 

receiver and transmitter mounted on a handle and connected 

by a flexible cord to a holder for same, which contains the 

switch for cutting the instrument out of circuit when not in 

The hand micro-telephone type possesses several dis- 

tinct advantages for shipboard use, such as equal convenience 

a navy standard watertight 

use. 

for persons of different heights; does not pick up noises, due 

to the operation of machinery, etc., as readily as does a tele- 

phone in which the transmitter is in metallic connection with 

the bulkhead. For signaling, a watertight, alternating-current, 

polarized bell is used, which is mounted entirely separate 

from the telephone. When telephones are installed in locali- 

ties where they are subject to mechanical injury or the 

weather, they are installed in a watertight box, this box in 

special cases being mounted on a pedestal. 

Ringing and Li: 5 fj 
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3S 
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DIAGRAMS OF CONNECTIONS FOR SWITCHBOARD AND TELEPHONES FOR SHIP SERVICE. 

diaphragm being clamped against the rubber gasket in the cap 

by a threaded binding ring. The cores, permanent magnets, 

electro-inagnets and terminal block are secured in a brass 

shell, which is threaded and screws into the cap until the shell 

comes against the binding ring, the thickness of which being 

such that the proper relations exist between face of electro- 

magnets and the diaphragm. The cap is secured to the case 

by five screws, a sheet gasket being used to secure water- 

tightness. The cap, shell and case are each formed from one 

piece of tough sheet brass, and thus have the greatest pos- 

sible strength for their weight. The transmitter consists of a 
movable electrode securely fastened to a diaphragm and a 

stationary electrode, the space between the two being loosely 

filled with very hard, shining granular carbon. 

The telephone used for fire control circuits is a portable 

type, consisting of two receivers suspended on an adjustable 

webbing head gear, and is held against the ears by a spring 

located at the back of the neck. The transmitter is held on an 

adjustable breast plate. In general, this type of telephone has 

transmitters connected in series with the receivers in multiple. 

If, however, one officer is talking to an unusually large num- 

ber of operators on one line his transmitter is connected 

SUBMARINE SIGNALING SET. 

Submarines and their mother boats are fitted with 

marine signaling sets for both sending and receiving; other 

vessels are fitted with receiving sets only. In principle the 

sending part consists of a submerged bell, struck at desired 

intervals by a hammer actuated by a spring, which is com- 

pressed and tripped by compressed air. The receiving part 

consists of special watertight telephone transmitters, one port 

and one starboard, each connected receiver. Its 

efficiency for locating direction depends upon the telephones 

being of equal sensitiveness. By listening with a receiver 

from port and starboard circuit at same time one will be 

louder than the other until ship heads directly toward the 

sending bell, when intensity of sound in each will be the same. 

The transmitters are given the effect of being under water 

by suspending them in watertight boxes, one side of which 1s 

the skin of the ship, and filling the boxes with water. The 

location of these boxes depends upon the lines of the vessel. 

They are, however, as far forward as practicable without 

danger of picking up noise due to rush and hammer of water 

forward when under way. ty 

sub- 

with a 
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The installation of buoys fitted with sending bells, striking 

code signals, is quite universal, and the receiving apparatus 

may be depended upon to 10 or 15 knots distance. The sub- 

marines communicating with each other are reliable up to 

about 3 knots. 

CONDUCTORS. 

The conductors are of soft annealed pure copper wire, 

evenly tinned. No strand exceeds No. 14 B. & S. gage. The 

rubber used contains from 39 to 44 percent, by weight, of fine 

unrecovered Para rubber, and is subjected to physical and 

chemical tests. 

Lightning conductors are insulated by layers as follows: 

First, 1/64 inch thickness of unvulcanized rubber; second, 

vulcanized rubber; third, cotton tape thoroughly filled with 

rubber insulating compound; fourth, cotton thread braid 

saturated with waterproof compound. 

TELEPHONE SWITCHBOARD, 

Twin conductors are used to 60,000 c. m. 

Bell wires consist of a single strand of No. 16 B. & S. gage 

wire, covered with a layer of vulcanized rubber and a close 

braid of impregnated cotton thread to 0.14 inch diameter. 

Interior communication cable is made up in from three to 

thirty-six conductors, each consisting of seven No. 24 B. & S. 

gage wires, wrapped with cotton thread, covered with vul- 

canized rubber compound, then braided with cotton thread. 

The required number is laid up with a twist, covered with 

cotton tape, vulcanized rubber and braid. One wire in each 

layer has a distinguishing color in braid. 

WIRE WAYS AND WIRING ACCESSORIES. 

Wooden molding is no longer used, due to the fire risk. 

Where a runway is required conduit is used. The conduit is 

of type galvanized on outside, either by electro-plating or 

dry process, and enameled on inside. Cast conduit fittings 

may be hot galvanized, and are enameled on the inside. Con- 

duit is bent cold when installing, except when of size 1 inch 

I. P. S. and over with intricate bends, when it may be bent hot, 

in which case the inside is thoroughly coated with asphaltum. 

All conduit is of iron, also conduit fittings, such as elbows, 

nipples, etc., except in vicinity of compass, where brass is 
used. 

In passages and where not exposed to mechanical injury or 

the weather, wires are installed in open work. A com- 

mercial type of split fiber or porcelain insulator is generally 

used. In some cases wires are led through bushed ‘holes in 

plate hangers. The bushings consist of hard rubber nipples, 

threaded externally their entire length, and screwed in place 

in threaded holes in hangers. 

Wiring accessories are of composition, consisting of from 

65 percent to 88 percent copper, not more than 2 percent lead 

and the remaining percent of tin. 

INSTALLING CONDUCTORS. 

Wires are not pulled until the conduit is made up com- 

plete. Conduit fittings, with right and left threads, are not 

permitted, unions being required at intervals sufficient for 

removal of sections of conduit. When conduit leads are long, 

pullying sleeves are installed. Single lights and groups, to 

a maximum of five lights, are wired with 4,107 c. m. twin 

conductor, which size may be installed in 14-inch I. P. S. 

The wiring is designed for maximum drop of 2% percent 

for lighting circuits and 5 percent for power circuits, reck- 

oned from bus-bars on generating sets. For lighting and 

continuous-power circuits I,000 c. m. per ampere is required; 

for intermittent-power circuits 500 c. m. per ampere, pro- 

vided drop comes within limits. 

To prevent disturbing effect of current in leads in vicinity 

of magnetic compasses, wires of power and lighting circuits, 

located within to feet of standard and check compasses and 

6 feet of battle and auxiliary compasses, have positive and 

negative leads twisted in even, close convolutions. 

When necessary that power and lighting leads be installed 

in magazine spares they are led in porcelain insulators in 

groups, and covered with a watertight casing. Generator 

bus leads are calculated at 1,500 c. m. per ampere and equalizer 

leads one-half this size. 

Electric Drive in Shipyards. 

The advantages of electrical driving in shipyards are well 

understood, and it would appear to be only a question of time 

before it is taken up by shipbuilding firms on a much larger 

scale than at present. Two practical electrical systems are 

open for choice, either of which will give good results—these 

are the polyphase and the continuous-current systems. A 

three-phase generator, complete with exciter, will cost from 

Io to I5 percent more than a continuous-current generator of 

the same output and speed, while the motors for a three- 

phase system will cost about Io percent less than continuous- 

current motors. As regards the wiring, the total cost for this, 

including switches, would be about 5 to Io percent less with a 

three-phase system; therefore the advantage is usually on the 

side of the three-phase system. 
The simplicity of construction and robustness of the design 

of three-phase machinery and its adaptability to the require- 

ments of a shipyard make it usually preferred. A choice of 

system should be determined by the proximity of a power 

supply company to provide for repairs being carried out with- 

out the need of a duplicate plant. 
The cost of generating electrical energy is important. If 

there is an abundant supply of cheap coal and no difficulties 

with regard to water supply, the total cost per unit, with one 

or two generators of, say, 200-kilowatt capacity each, will be 

about 5¢d. (114 cents). Allowing for capital outlay, interest 
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and depreciation, cost of fuel, etc., under many conditions the 

cost would be about 1d. (1 cent) per kilowatt. For estimat- 

ing the cost of driving electric motors the energy required 

per brake-horsepower may be taken as .85 unit per hour. 

THE ELECTRIFICATION OF MARINE ENGINEERING 
WORKS. 

A marine engineering and repair works, established in 

1888 at the mouth of the Tyne, for the repairing of trawling 

and fishing craft, which originally consisted of a machine 

shop about 75 feet long and 4o feet wide, and a blacksmith 

shop, 75 feet long by 25 feet wide, has recently been developed 

by the addition of a new foundry and blacksmith shop with 

the introduction of new high-speed machines and the es- 

tablishment of a drydock 180 feet long and 4o feet wide. 

The original plant was supplied with power from gas, but the 

new works, except the dock equipment, is now operated by 

electricity. It may be interesting therefore to describe some- 

what in detail the way in which electric power has been ap- 
plied to the driving of machine tools and for other purposes 

in these works. 

The energy is given in the form of direct-current three-wire 

supply at 440 volts between the outers, and a service is taken 

from the Corporation service in the street to the main switch- 

board by means of a Henley cable dividing box. It then passes 

through the Corporation fuses and Thomson meters onto the 

main switchboard, which is situated in the machine shop. 

Here, after passing the main switch, it divides into power and 

lighting circuits, the latter consisting of five arc-lamp circuits, 

whose resistances and fuses are mounted on the board, the 

main lighting of the shops being effected by means of enclosed 

arcs. For the local lighting of small lathes, etc., incandescent 

lamps are also installed. The power circuits are nine in 

number, six of these supplying the machine shop motors, one 

operating the overhead traveling crane in the heavy erecting 

shop, another passing to the blacksmiths’ shop to operate an 

electrically-driven power hammer, and another passing to the 

jetty outside the works in order to operate the machines for 

heavy iron and steel plates. The demand on the electrical 

plant is regular throughout the year for a day lasting from 6 

A. M. till 5 P. M., the demand constituting a very steady load 

on the Corporation system. 

The present light machine shop more than occupies the 

space taken up by the whole of the original works, and is about 

100 feet wide by 75 feet long; extending from this is an erect- 

ing and heavy machine department, and traversing the build- 

ing containing these two departments are three galleries, one 

at each end and the third at the center of the building, de- 

voted, respectively, to millwrighting and plumbing, general 

fitting and brass finishing. Advantage is taken of these gal- 

leries for the placing of several of the motors driving the 
shafting for the ground floor machines, a horizontal drive 

being thus obtained which is useful in eliminating belt slip. 

In the erecting and big machine shop some very fine machines 

for marine engineering purposes are found, among which may 

be mentioned a large radial driller, which is used for boring 

propellers, crank webs and the like; another interesting 

machine is a heavy shaft lathe for turning tail-end shafts, 

etc., provided with double tool rest; a third machine is a 

very large table planer having a double tool holder. All these 

three machines are belt driven from shafting operated by a 

4o-horsepower motor. Operated from another line of shafting 

is a wall planing machine provided with three tool rests, and 

a boring machine which is provided with facing blocks and 

arms to face up to 6 feet diameter, and is capable of taking a 
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cut on four tools at once. Immediately over these tools is 

the brass shop, 78 feet long by 18 feet wide, which contains a 

line of seven lathes for high-speed repetition work, together 

with a drilling machine equipment. This shop is devoted to 

repairs and construction of marine engine valves, brasses, etc., 

and is driven by belt from the same shaft that operates the 

heavy tools beneath, by means of a 30-horsepower British 

Westinghouse motor running at 800 revolutions per minute. 

As, however, this department is frequently called upon to work 

overtime on repairs to valves, etc., of trawlers having to be 

out again by the next tide, a separate 10-horsepower motor is 

capable of being connected to the shafting of the department 

in order to operate it when the rest of the shop is shut down. 

In this department we noticed a very interesting Bunsen 

flame gear, made in the shops, for brazing copper pipes, and a 

testing machine of a very compact nature. 

The handling of the heavy work in the erecting shop is 

accomplished by means of a three-motor traveling crane of 

70-foot span, capable of lifting up to 30 tons, and the floor of 

the shop is provided with full-gage rails down the center of 

the shop, with a branch running out to the jetty on which is 

a bogey truck capable of carrying 30 tons. The complete 

engine thus taken out of the works is lifted into the boat 

alongside the quay by means of a large hand-operated jib 

crane. In the fitters’ gallery midway along the building form- 

ing the erecting and light machine shops, and which was 

formerly the main offices and patternmakers’ department of 

the old works, are mounted three of the motors for driving 

the ground floor machines. These are a 20 and 40-horsepower 

motor, with interchangeable belting for operating the heavy 

machines below, the large motor being only used when very 

heavy work is being undertaken, thus ensuring the utmost 

efficiency of motor drive on all conditions of load on the shaft- 

ing. The remaining machine, of 18 horsepower, drives a col- 

lection of twenty small lathes and drilling machines in the 

light machine department. The type of motor panel which is 

standard throughout the works comprises ironclad gear 

throughout mounted on wood battens, the starters used being 

of the Westinghouse type in conjunction with Reyrolle fuses, 

Stanley ammeters and Berry main switches. In the light 

machine shop besides the small lathes already mentioned is an 

interesting boring machine, capable of taking the complete 

bedplate of a small marine engine, and boring the five bear- 

ings at the one time, thus facilitating to a considerable extent 

the subsequent lining up of the bearings. It is also capable 

of boring cylinders up to 42 inches diameter. Other machines 

are a large side planer, a heavy chuck and center lathe, having 

a gap capable of taking work such as propellers, and which 

is also capable of screw cutting, and a boring mill capable of 

taking double cuts on cast iron, and cutting and boring taper 

or parallel, the particular work for which it is required being 

in connection with the pistons of marine engines. Among 

other machines in this bay may be mentioned a fine slotting 

machine, a twin shaping machine and a horizontal driller. In 

the elevated gallery for millwrights and plumbers, which was 

formerly the carpenter shop, is located a 14-horsepower B. T. 

H. motor for driving most of the above-mentioned tools. 

In the blacksmith shop adjacent to the engine works above 

described are fourteen fires devoted to engineering ship re- 

pairing and general smithing. One of these fires is devoted 

to a special arrangement for heating light forgings with 

forced draft, by means of which a piece of 8-inch bar can be 

made welding hot in one-half an hour, consisting of an 

adaptation of an ordinary open-hearth to a species of regen- 

erative forced-draft furnace for quickly bringing large masses 

of steel to a welding heat. The forging is done by means of 

a pneumatic power hammer driven by a Lancashire Dynamo 

Company’s motor of 17 horsepower, running at 800 revolu- 
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tions per minute. The fan blast is also operated electrically. 

Mention may be made of an ingenious motor drive which is 

adopted to overcome the extreme limitation of space which, 

owing to the extended operations of the firm, has already been 

found in these works. The Sirocco fan of 9-inch delivery 

which is used for giving the blacksmiths’ blast is sunk into the 
ground, and the motor driving it is supported immediately 

overhead on two columns, the belt drive being vertical. The 

space between the columns is utilized to form a compact tool 

rack or cupboard for special gear required in this section of 

the works. Among the special tools in this department may 

be mentioned a machine for bending ring washers to 16 inches 

radius out of %4 by 1%-inch bar in one heat, and an apparatus 

for making angle-iron rings for condensers out of 3 by 3 by 

3%4-inch angle bar, turned and welded under the hammer in 

one heat. About thirty men and boys are employed con- 

tinuously in this department. 

A special tool-fettling shop for dealing with the needs of 

the engine works is also equipped with a special forge, having 

a combined motor and fan. This can be operated when the 

rest of the blacksmith department is shut down. The foundry 

is also electrically equipped, having a 15-ton, three-motor 

electric crane and an electrically-driven fan for the cupolas, 

while in connection with the dock, the rolls, punching and 

countersinking machines are electrically operated, together 

with the machinery for the joiners and carpenters. 

It may, therefore, be said that the large increase in the 

capacity for turning out marine engineering work of this firm 

is coincident with the adoption of electrical drive, and the last 

year’s output, consisting of twenty-four sets of engines with 

a total capacity of about 10,000 indicated horsepower, indi- 

cates to what extent electricity has been used in this connec- 

tion. 

DIFFICULTIES IN THE ELECTRICAL EQUIPMENT 

OF SHIPYARD TOOLS. 

One of the most difficult problems in the conversion to 

electricity of a shipyard is the proper equipment of those tools 

which, dealing with heavy powers, are not continuous in their 

action. When such a system can be arranged the fly-wheel is, 

of course, the best means of relieving the electric motor of 

heavy intermittent strains, because energy stored in the fly- 

wheel is not lost, but may be reconverted into actual work 

with a minimum of loss. This form of energy storage is most 

conveniently applied in the case of punches or shears, where 

the drive, although positive, permits of the continuous rota- 

tion of the motor in one direction. It is then a simple matter 

either to mount a fly-wheel either on the motor spindle or 

onto a countershaft gearing with the tool and belt connected 

to the motor. 

The case becomes different, however, when the nature of 

the operations necessitate reciprocating action of heavy parts. 

In such instances it is rarely possible to arrange matters so 

that a continuous forward movement of the motor can be 

combined with a to-and-fro motion of the driven mechanism. 

Crossed and open belts have been tried in this connection, but 

these devices, quite apart from the loss of energy caused by 

belt slipping, have an uncertain time action which ruins the 

possibility of fine work and may lead to positive disaster. 

The difficulty becomes intensified when very heavy weights 

are in motion, such as in the case of large planing machines 

used for plates, inasmuch as the inertia of the large mass of 

metal moving forward produces a large amount of stored 

energy, very difficult to counteract promptly. For this reason 

it is not surprising that modern practice in plate planing 

machines is in the direction of keeping the plate stationary 

and traversing the planing tool. 

It is not often, however, that the electrical engineer en- 

trusted with the recasting of the system of drive in a shipyard 

has carte blanche to scrap every machine which does not 

satisfy his sense of fitness of things. Instead of this he has 

often to adapt his drive to machines as they are, and the 

stationary tool planer is one of his greatest bugbears. 

A case in point occurs in a 4o-foot plate edge planer, which 

is capable of cutting 3%-inch steel plates with a quarter of 

an inch cut at a speed of 20 feet per minute. .The stationary 

tools operate both on the forward and return strokes, the 

total weight of the moving table and plates being about 12 

tons. In order to drive this planer a 23 brake-horsepower 

electric motor, running at slow speed, was installed, and in 

order to make sure that at starting or reversing the planer 

the motor would not flash over at the commutator, it was 

fitted with inter-pole magnets and designed to give a heavy 

starting torque. The difficulty of the inertia of the planing 

machine was overcome by absorbing the energy in a brake— 

not an economical proceeding, it must be admitted, but the 

best that could be adopted for such a case. The pulley of this 

brake, which is of the magnetic type, was attached to the 

motor shaft, and automatically comes into operation directly 

a tappet switch is knocked over into the reverse position 

by an arm attached to the moving planer table. The applica- 

tion of the brake holds the speed of the motor down, and 

when this is almost at rest the current is automatically re- 

versed by a special switch controlling a solenoid starter. The 

whole electrical equipment was produced by G. Harland 

Bowden & Company, of Manchester, who exhibited the same 

at the Manchester Electrical Exhibition. The reversal of the 

current disengages the brake, leaving the motor free to start 

in the opposite direction almost instantaneously. The total 

time taken in the reversal of the whole of the gearing and 

table from full speed in one direction to full speed in the 

Opposite sense is only about five seconds, so that the arrange- 

ment must be regarded as a very ingenious method of getting 

over this difficult problem of heavy tool reversal. There are 

various adjustments on the switchgear which allow of an 

increase or decrease of speed in reversing as required, which 

means that the demand for power can be adjusted to within 

the limits of the motor’s capacity, and also that the fluctua- 

tions of current are not too heavy for the generating plant. 

This is an important point where, as is often the case, the 

shipyard is equipped with its own private station. 

Another method of eliminating heavy fluctuations of power 

on the motor installation, but which is only possible when the 

electrical engineer can get into preliminary touch with the 

makers of the shipyard tools before the equipment is finally 

decided upon, is to arrange that the machines shall themselves 

bring the work onto the motor gradually. This may be illus- 

trated by the use of gang punches. There is no reason why 

these should not be constructed so that the punches are not 

applied all together, but that the work shall come gradually 

onto the motor by the application, first of one punch, then of 

the next, to the surface of the plate, although the actual 

operations of punching in each instance may overlap. The 

advantage of this is that the series portion of the motor field 

has an opportunity of “building up” and eliminating or re- 

ducing the chances of flashing over. 
It is evident that the whole subject of shipyard equipment 

cannot be discussed in a short article such as this, and the 

above notes are merely intended as an indication, firstly, of the 
class of difficulties which have to be faced, and, secondly, of 

the lines in which they can be most successfully overcome. 

The subject of electrical operation of shipyards is not only 

most interesting but is the basis of expert experience, which 

can only be obtained by a considerable amount of special 

attention. 
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ELECTRICAL WIRING ON STEAMSHIPS.* 

The application of electricity to the lighting of steamships 

practically coincides with the introduction and evolution of the 

electric incandescent lamp, although long before the glow lamp 

made its appearance electric arc lamps and Joblochkoff candles 

were freely used for the lighting of decks on board ship, and 

the advantage of the new illuminant for loading and discharg- 

ing cargo for naval purposes became rapidly apparent. It was 

not, however, until the incandescent lamp was put on the mar- 

ket that the lighting of the accommodation of steamships on 

a practical scale became possible. The first vessel so equipped 

was the American steamer Columbia, which was fitted in 1880 

under the direction of Mr. Edison, the installation consisting 

of 115 lamps of 10-candlepower, with two small 6-kilowatt 

dynamos driven by belts from counter-shaft. So successful 

was this installation, and so much was the superiority of the 

electric light recognized, that in less than a year we read that 

electric lighting was fast superseding oil lamps on board 

steamships, and now no vessel is considered complete without 

the electric light, and it is almost impossible for a charter to 

be secured unless the ship be so equipped. During the past 

thirty years so great has been the development of electricity 

that it is used on board ship not only for lighting, but also for 

all forms of electric power, such as driving winches, pumps, 

cranes, forced-draught fans and other auxiliary machinery, 

besides being employed for driving ventilating fans, operating 

various heating and culinary appliances, bells, telephones and 

other devices too numerous to be detailed here. 

One of the first vessels in England to be lighted electrically 

was the Cunard liner Servia, which was fitted in 1881 with 117 

incandescent lamps and two are lamps. In contrast to this, the 

Cunard liner Mauretania, fitted in 1907, twenty-six years later, 

has 6,300 electric lamps and over 2,133 horsepower in motors 

and other power appliances. 

In planning out the electrical equipment of a modern vessel 

a great many factors have to be taken into consideration. For 

small-cargo ships fitted with 100 to 200 lights it is a compara- 

tively simple matter to divide these up into three or more 

circuits, but where larger installations have to be dealth with, 

such as in large passenger liners, the distribution arrangements 

are more complicated. For instance, there will always be cer- 

tain lights required night and day, such as lights in machinery 

spaces, galleys, pantries, and lights for the use of the officers, 

crew, etc. Then, again, it must be taken into consideration that 

a large number of ligMts are in use in the evening, but not by 

day or night. These include saloons, music rooms, smoke- 

rooms, etc. Also fans, punkahs, etc., are required only for hot 

climates, whereas heaters would only be required in cold 
climates. Cargo clusters, or arc lamps, would only be re- 
quired when the vessel is in port, besides power for driving 

’ winches, cranes and other loading appliances, and if the vessel 
travels via the Suez Canal the searchlight would require to 
be brought into operation during its passage through the canal. 
The wiring of the ship has therefore to be carried out in such 
a way as to arrange the lighting and power circuits in the most 
convenient manner, having regard to the particular circum- 
stances in which the various items are required to be available. 
The supply of electrical energy to the different circuits is 

controlled from the engine room (or dynamo room) by means 
of the main switchboard. In small installations this consists 
of a single slab of enameled slate or marble, on which are 
mounted one single-pole switch for each section’ into which 
the installation is divided, the corresponding double-pole fuses, 
ammeter for registering the flow of current from the dynamo, 
voltmeter for indicating the electrical pressure, a pilot lamp 
‘directly connected to the terminals of the dynamo, and earth 
lamps to detect any leakage that may occur. For larger in- 

* Contributed by Messrs. W. C. Martin and Company, 10 West Camp- 
bell street, Glasgow. pany est Camp 

- method. 

stallations, however, the boards are usually constructed in 

sections, the positive and negative terminals being frequently 

mounted on separate slates with wood or ebonite fillets between 

the slabs. When there are two dynamos the switches are of the 

change-over or two-way type, so that any single circuit can be 

fed from either machine, but not from both sets at one time, 

and in addition two dynamo panels are usually added, one for 

each machine, having mounted thereon a double-pole switch 

and fuse, so that either dynamo can be switched entirely off if 

not required. For very large installations, 

three or more dynamos, it is usual to run the machines in 

parallel, that is, practically as one large generator, special 

arrangements being provided in the switchboard for switching 

any of the dynamos in or out of circuit according as the load 

may increase or diminish. A photograph and description of 

the port section of the main switchboard of the Mauretania, 

which was fitted by Messrs. W. C. Martin & Company, Glas- 

gow, is shown in another article in this issue, describing the 

electrical equipment of the Mauretania. 

As regards wiring, there are two methods employed, viz.: 

single wiring and double wiring. The former system consists 

in running one conductor only, the return lead from the light 

being soldered to a brass screw which is tapped into the frame- 

work of the ship, thus making the hull of the ship itself the 

return circuit. It is, however, not an altogether satisfactory 

system, for various reasons. First, the iron or steel ship, 

being a conductor of electricity, may on the passage of the cur- 

rent become a huge floating magnet; this, of course, affects 

the deviation of the compasses. To overcome this it is neces- 

sary to double wire the ship for a radius of 15 to 30 feet from 

the compasses, or, as is often done, to wire the whole of the 

forward part of the ship on the double-wire system from a line 

30 feet aft of the compasses. Secondly, it must be remembered 

that a ship is a metallic body in direct contact with earth; that 

is, earth is everywhere, and there is at every point the in- 

creased risk of the current being earthed, owing to the in- 

creased tension between the insulated conductor and the ship, 

which is another source of danger. Then, again, the joints of 

the return leads to the hull of the ship are a frequent cause of 

trouble, and electrolysis is very apt to occur, which causes cor- 

rosion and subsequent breakdown. 

where there are 

It is not so much of a 

saving as might be generally supposed over the cost of double 

wiring. It is true that there is only one conductor instead of 

two, but two cables together can be erected for practically the 

same cost as a single cable, and besides, the extra labor in- 

volved in making the connections with the hull adds consid- 

erably to the expense of a single-wire outfit. Another point 

is that owing to the fact already referred to, of the ship being 

practically always in contact with the earth, a greater electrical 

tension exists between the conductor and the ship than with 

double wiring. The tendency to earth is therefore greater, and 

the insulation of the conductor requires to be nearly doubled, 

thus again increasing the proportional cost of single wiring. 

Before leaving this system a few words might be said about 

concentric wiring. This consists of two conductors, an inner 

and an outer, separated by the usual insulation. The outer 

conductor is generally uninsulated, thus making the systema 

modification of the single-wire system. It is, therefore, open 

to the same objections as ordinary single wiring, but if the 

outer conductor be insulated the system 

Requiring, as it does, however, 

and connections, 

repairs, 

becomes a_ safe 

special joint boxes 

it is not so well adapted for extensions or 

especially when the ship is at a foreign port, and on 

this account it is not extensively used. 

The system most generally used on board ship is the double- 

wire system. The principle of this system is that all electric 

wiring on land, viz., the running of two wires parallel to each 

other and connecting the lamps across them. In practice, how- 

ever, the wires do not always run in pairs, the return being 
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often made by a general wire serving several circuits, but the 

essential condition is that both lead and return wire are in- 

sulated, not only from one another, but also from the earth. 

By this means a completely isolated metallic circuit exists 

throughout, the compasses are not thereby affected, and any 

faults on either wire are readily detected and repaired. We 

shall now consider the class of wire to be used on board ship, 

and the methods to be adopted for installing same. First of 

all, it must be remembered that the vessel is not simply a great 

iron or steel house and nothing more. If that were all, the 

insulation of the wires and the erection would be a compara- 

tively simple matter, but in the case of a ship several condi- 

‘tions exist which do not prevail on land. First of all, there is 

always moisture present on board ship, and where moisture 

exists the difficulty of maintaining the insulation increases. 

The moisture may be due to the condensation of steam from 

the various steam pipes, or the continual sweating which is 

always present on large iron surfaces, or it may be due to 

spray, in which case the salt water has a very deleterious ef- 

fect on both the wire and the insulation. Then, again, a ship 

is continually subjected to vibration, partly owing to the pro- 

pelling and other machinery, and often owing to being tossed 

about in stormy weather. The wiring and other fixtures must 

therefore be of sufficient mechanical strength to withstand not 

only constant vibration, but the strain of sudden shocks. In 

the early days of electric lighting there was practically no pro- 

vision made by the shipbuilders for the safe passage of the 

electric wiring, and in a great many cases it did not matter to 

them where or how the wires were placed as long as they 

were out of sight. The wiring was accordingly concealed be- 

hind paneling, or anywhere out of the way, and when faults 

occurred it was no easy matter to locate them. Now it is the 

«custom to armor the wires and run them openly, or to have 

special moldings made in the decorative paneling to receive 

them, these moldings being easily removable at any time it is 

desired to get at the wires. The great thing is to have the 

wiring accessible at all parts of the ship. The methods of 

leading the wires are various. It might be thought that run- 

ning the wires throughout the vessel in piping would be the 

most satisfactory method, but experience has proved this to 

be otherwise. Both mechanically and electrically tubes are a 

source of trouble. Electrically owing to the fact that the 

tubes harbor moisture, on account of the sweating before re- 

ferred to, which is very destructive to the insulation, and 

mechanically because the tubes very often form a temptation 

to irresponsible persons to hang on to them as if they were 

hand rails or horizontal bars. Besides, if the wires are en- 

cased in tubes they are not so accessible as if run openly. At 

the same time, however, there are certain exposed parts of the 

ship where it is essential to use tubing, such as exposed decks 

and leads to mast and side lights, and where this is the case 

nothing lighter than well-galvanized screwed gas tubing 

should be adopted, the light forms of steel tubing used on land 

being quite useless for ship work. Wood casing is still ex- 

tensively used on board ship, as on land, to protect the wires, 

and this makes quite a safe and good job for passenger ac- 

c<ommodation, the wires being of copper of the highest conduc- 

tivity and insulated with pure and vulcanized rubber, the whole 

vulcanized together, taped, braided and compounded. The 

wood casing should be of a good quality, preferably teak. 

The disadvantage of this system is that where there are a large 

number of wires the casing becomes more or less unsightly, 

unless provision be made in the moldings, etc., to receive the 

wires. Wood casing is not at all suitable, however, for cargo 

and machinery spaces, and places where there is danger of 

mechanical injury. In such parts of the vessel there is nothing 

better than a spirally-wound sheathing of galvanized iron or 

steel wires to encase the cables, the armor being laid over a 

packing of hemp and waterproof compound surrounding the 

wire. Sometimes a lead sheathing is used under the armor, 

but experience has shown that cables armored in this way do 

not stand exposure to sea air for many years, owing to the 

electro-chemical action between the lead and the zine of the 

galvanized iron armoring, which very rapidly destroys the 

cables. Lead sheathing alone forms an excellent covering for 

wires On board ship, but it can only be used where it is not 

exposed to mechanical injury. It must also be fitted on the 

surface, and not in casing or behind moldings, or it will very 

rapidly deteriorate, owing, it is supposed, to the destructive 

action of the salt air and vapors arising from the wood, es- 

pecially in hot climates. A further protection is often required 

for armored wires in cargo holds or in other places exposed to 

extreme damage, and nothing better can be devised than to 

clamp the armored wires in 3£-inch channel irons with a 

heavy iron cover over all. 

Twin cables are often used in preference to two single 

cables for submains and leads to lights. They are proportion- 

ately stronger than two single cables, besides being much easier 

to handle. A very neat and effective job is made by running 

twin lead-covered wires in the accommodation, fastened openly 

to the woodwork with brass clips, and if the lead sheathing is 

of flat or rectangular section, even where a number of wires 

are laid alongside one another, they are not at all obtrusive 

and have the appearance of a neat molding. 

It used to be the practice to have the leads from the lights 

jointed to the wires at the nearest point, but as joints are a 

continual source of trouble, owing to more or less defective 

workmanship, they are never used in modern ship installations 

unless under very exceptional circumstances. Even where two 

or more lengths of cable are connected up together an exten- 

sion box is employed. This admits of the two cables being 

clamped together by means of special terminals mounted on a 

slate or porcelain base. It is often the practice to run the 

leads to each light direct from the distribution boxes, with a 

safety fuse to each light. A more convenient method, how- 

ever, is to connect the leads from the lights by means of ex- 

tension boxes to the submain cables leading from the distri- 

bution boxes, thus avoiding the excessive use of small dis- 

tributing boxes in the passages and elsewhere. The distribu- 

tion boxes should be of substantial make, slate (polished or 

unpolished) being used for the base, and the fuse holders 

should be of the bridge or handle type, easily removable, to 

allow of renewal at a moment’s notice. In the larger sizes of 

fuses it is advisable to have the carriers of some unbreakable 

material such as eternite. The boards should be encased in 

boxes of good, solid teak, dovetailed and screwed together, 

but in positions liable to damp or to mechanical injury they 

should be fitted in iron cases, made thoroughly water-tight. 

In saloons and other public apartments it is better to form a 

receptacle behind the paneling to take the fuseboards, the panel- 

ing itself being hinged to form a door or lid to allow of access. 

There are other systems and methods of wiring in existence, 

but as most of these are of recent introduction, sufficient time 

has not elapsed to allow of their advantages or disadvantages 

to be made thoroughly evident. A passing reference may, 

however, be made to the three-wire system, which is rapidly 

coming to the front, especially for warships and other very 

large vessels having a considerable amount of electrically- 

driven machinery. As its name implies, this arrangement con- 

sists of running three conductors in parallel instead of two, 

with 220 yolts across the outer conductors, this pressure being 

used to operate the power appliances, while the leads to the 

lights are connected between the inner and one or other of the 

outer conductors, thus forming a two-wire system at 110‘yolts 

for lighting. The great advantage of this system is the say- 

ing in copper effected by utilizing the higher voltage for power 

purposes, which reduces the size of the power cables very 

considerably. 
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Owing to the limited space allotted for this article a great 

many features have had to be omitted, but enough has been 

said to show that the fitting of an electric light installation 

on board ship has to be very carefully carried out, the ma- 

terials used ought to be of the very best quality and of sub- 

stantial design, and, above all, handled by skilled and careful 

workmen, otherwise deterioration will very quickly result. 

Unfortunately in these days of excessive competition the 

tendency to cut prices is so great that a large amount of 

inferior material and workmanship is undoubtedly installed 

on board ships, a state of affairs which for the interests of the 

owners and the safety of the passengers and crew ought not 

to be allowed to exist, and shipbuilders, superintendents, con- 

sulting engineers and others would do well to carefully con- 

sider what kind of job they are likely to get, and have expert 

advice on the subject before accepting, as is usually done, the 

cheapest offer. ] 

| 

ELECTRICAL EQUIPMENT OF R.M.S. MAURETANIA. 

The electrical equipment of modern ocean-going liners of 

the class to which the Mauretania belongs forms an important 

feature of the design of such a vessel, both from the point of 

view of comfort and convenience to passengers and also in 

connection with the auxiliary machinery on board ship. 

The power station of the Mauretania consists of four shunt- 

wound turbo-generators of the Parsons type, each having a 

capacity of 375 kilowatts at 110-120 volts. “The turbines are 

designed to give full load when exhausting into a back pres- 

sure of 10 pounds. The speed of the turbines (1,200 revolu- 

tions per minute) is somewhat low considering the capacity 

of the machines, and each is capable of an overload of 10 

percent for two hours. When on trial most satisfactory 

results were obtained from these sets, and the following 

figures were arrived at: 

Water consumption at half load, 60.60 pounds per kilowatt- 

hour; three-quarters load, 52 pounds per kilowatt-hour; full 

load, 46 pounds per kilowatt-hour; the back pressure in each 

case being approximately 5 pounds. 

This power station supplies current for the lighting of the 

ship, for the driving of all auxiliary machinery on board ship, 

for hoists, ventilating fans, heating appliances, electric light 

and heat baths, and also for medical work. 

The most interesting feature of the installation is, perhaps, 

the switchboard, which was constructed by Messrs, Ferranti, 

Ltd., of Hollinwood, Manchester, and fitted by Messrs. W. C. 

Martin & Company, Glasgow. This consists of two similar 

boards for the port and starboard sides of the ship, respec- 

tively. These two boards are separated by a bulkhead, so 

that any accident in the electrical supply is isolated, though 

the boards are worked together under normal conditions 

through disconnecting switches. Each board consists of two 

generator panels and twelve feeder panels, excluding the dis- 

connecting panel referred to. 

The generators are connected up to the switchboard through 

automatic overload and reverse current time limit circuit 

breakers, one on each pole. The relays which control these 

breakers are of the Ferranti moving-coil type, and operate on 

“a 15-second time limit overload of 85 kilowatts; 10 seconds, 

145 kilowatts, and 5 seconds, 200 kilowatts overload, a dead 

short operating instantaneously. 

In the event of two machines running in parallel, and for 

any cattse one machine should start to motor the other ma- 

chine, the second machine would be isolated by the reverse 

current relay after a time limit varying inversely with the 
strength of the reverse current. 

The design of such large capacity circuit breakers (the full 

load current of each machine being over 3,250 amperes) is 

an important feature. It will at once be understood that a 

breaker to carry this current without undue heating must be 

liberally designed, and therefore of substantial dimensions. 

At the same time it must be easily operated and require little 

effort to close. With the Ferranti type circuit breaker a link 

motion is incorporated, which overcomes any difficulty in 

operation. The design of this type of circuit breaker is in- 

teresting, and a few details concerning it would not be out of 

place. 

An important feature in its construction is that the carbon 

blocks are placed at a very long distance away from the main 

carrying contact. It has been sought also to reduce as much 

as possible the weight, which, acting at a large radius, is a 

matter which must be appreciated in the efficient production 

of such a breaker. The subsidiary contacts are also arranged 

PORT SWITCHBOARD OF THE MAURETANIA, 

to form an ample protection to the main contacts of the 

circuit breaker. All the current-carrying parts are liberally 

designed and exceptionally massive, producing altogether a 

rigid apparatus. For example, each bus-bar is of 4 inches 

cross-section. The cables and leads are also correspondingly 

heavy. 

The feeders are designed to carry 600 amperes each, and 

are controlled through automatic switches fitted with over- 

load relays. The feeder circuit breakers have double trip 

coils. The object of this is as follows: 

All feeder circuits throughout the vessel are protected by 

means of fuses. Fuses, as is well known, possess a certain 

time lag. In order that any circuit should not be imme- 

diately isolated from any cause a momentary current of full 

load capacity has been thrown upon the circuit. The circuit 

breaker controlling this section of the board should also pos- 

sess a certain time lag. On the other hand, should a severe 

short occur it is essential that the circuit breaker should 

operate immediately. The series trip coil on the breaker is 

therefore set high, so that it does not operate at all unless 

there is an overload of the nature of a short circuit on the 

feeder. The shunt trip coil, however, operates through a 

time limit relay, which ensures the circuit breaker not tripping 

on any momentary rush of current, and allowing the fuses on 

the other parts of the circuit having an opportunity to operate 

first and so facilitate the location of any faults which may 

have developed. 

Separate feeders are taken from the switchboard to supply 

the various motor circuits and lighting circuits, and separate 

sections are also made of the heating and medical circuits. 
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Heat Treated Vanadium 

Steel Beats the World for 

Strength and Durability 

Misuse of the best commodity destroys its 
value. Certain simple modes of heat treat- 
ment must be followed carefully to bring out 

the wonderful qualities of Vanadium 
Steels; still more important, how- 
ever, is the quality of the Vanadium 
Alloy used by the Steel Maker. 

‘‘Amervan’’ Ferro Vanadium is the 
result of years of experiment and rig- 
orous tests. If you specify it from your 

steel maker, you will get steel that is correct 
for proper subsequent heat treatment. After 

you get the steel follow our directions for heat 
treatment and we can guarantee satisfactory 
results. ‘‘Amervan” Ferro Vanadium is the 
‘‘Master Alloy’’—has revolutionized the phys- 
ical qualities of steel, and made increased 
strength, longer life and anti-fatigue proper- 
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plates, etc., etc. 

TYPE 4. For whistles, radiator valves, also for forging purposes. 

TYPE 5. For plug cocks, steam traps, thermostats, etc. 

This type is also produced for rolling and drawing. 

cups, gauges, stanchions, engine telegraphs, controller fittings, etc. 

steam valves, etc. It is a high pressure Steam Metal. 

signal bells, etc. 

TYPE 10. For turbine buckets, superheated steam valves, steam nozzles, pump linings, trolley wheels, 
circulating pumps, safety valves, journals, glands, etc. 

TESTS BY TENSION 

OF THE DIFFERENT TYPES OF VANADIUM BRONZE CASTINGS. 

VANADIUM BRONZE 
TO FIT ALL CONDITIONS OF MARINE SERVICE, IS HERE- 

Wi ON INE EE) PEYSiGAl PROPERTIES OF EACH 

IPE eo HOWLD SEE NOLEDeINe hE Ar PEN DED WABIEE: 

TYPE 1. For general run of castings, such as propellers, propeller struts, couplings, relief valves, shaft 
sleeves, thrust rings, gear pumps, hooks, gun mountings, stern bearings, etc., etc. 

TYPE 2. For marine fittings, condensers, gate valves, rocker arms, bilge pumps, binnacle stands, mast 
fittings, cleats, chocks, belaying pins, governors, search light stands, towing hooks, brackets, 
eccentrics, throttle valves, torpedo tubes, torpedo breeches, conning towers, periscopes, deck 

TYPE 38. For engine housings, engine bedplates, air compressor bedplates, air compressor framings, 
hand wheels, gears, rudder bearings, stuffing boxes, windlass gears, windlass drums, bearing 
brasses, bushings, spiral gears, port lights, air pumps, reducing valves, etc., ete. 

TYPE 6. For forged pump rods, bolts, valve stems, hose couplings and all kinds of fittings to be riveted. 

TYPE 7. For general hardware, quadrants, railings, name plates, indicators, hatches, grease cups, oil 

TYPE 8. For air compressor cylinders, oil pumps, injectors, exhaust headers, exhaust valve bodies, 
elbows, tees, water jacketed bearings, gas mufflers, hydraulic valves, hydraulic valve fittings, 

TYPE 9. A special metal used in ship bells, electric bells, electric gongs, fire bells and gongs, submarine 

TENSILE STRENGTH, ELASTIC LIMIT, ELONGATION REDUCTION DIAMETER 

TYPE. SQUARE INCH, SQUARE INCH, IN TWO INCHES OF AREA, OF 
LBS. LBS. PERCENT. PERCENT. | TEST PIECE. 

1 71,000 | 28,500 eS OK) 27.8 1 Inch 
2 65,400 | 28,400 38.5 31.1 1 Inch 
3 65,100 | 34,400 18.5 17.2 1 Inch 
4 | 56,900 | 22,800 57.5 43.7 1 Inch 
5 | 59,500 22,000 52.0 37.6 1 Inch 
6 | 51,100 18,100 65.0 | 45.3 1 Inch 
7 59,200 23,000 | 50.0 39.1 1 Inch 
8 32,000 17,500 | 21.0 18.8 1 Inch 
9 62,940 | 32,960 | 8.0 | 17.0 1 Inch 

10 | 70,000 | 40,000 | 21.8 Biers 1 Inch 

WHEN ORDERING, PLEASE SPECIFY TYPE OF VANADIUM BRONZE YOU DESIRE 

VANADIUM METALS CO. 
FRICK BUILDING PITTSBURGH, PA. 

When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 
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DEVELOPMENTS IN WIRELESS TELEGRAPHY.* 

BY COMMANDER S. S. ROBISON. 

The ptirpose of this article is to show briefly to what extent 

wireless telegraphy has developed in nineteen years. Mar- 

coni transmitted a distance of two miles in 1895; in 1896 he 

transmitted a distance of four miles. In 1897, using vertical 

wires 150 feet high, signals were successfully exchanged at a 

distance of about nine miles. A distance of thirty-four milés 

was reached, and in 1899 on land and between two British 

men-of-war about sixty miles apart at sea, also eighty-five 

miles, partly over sea and partly over land. 

The apparatus was a 25 horsepower, the frequency of alter- 

nating current being 50 cycles per second. From it signals 

5 

ARRANGEMENT OF WIRELESS APPARATUS. 

were sent across the Atlantic and received on an aerial about 

400 feet long, suspended from a kite. 

So that in less than eight years after wireless telegraphy 

was shown to be practical a range of wave lenghts from 1.3 

up to 1,500 meters had been used. 

The method of construction shown in Fig. 3 was modified 

so as to omit one of the oscillation transformers, and with this 

omission this method of generating electric waves is still in 

use and is commonly called that of inductive coupling. 

Professor Slaby subsequently produced, with Count Arco, 

what was known as the Slaby-Arco system, which used the 

method of direct connection or direct coupling shown in 

* Abstract, Journal, American Society of Naval Engineers. 

Fig. 4. This became the general method of coupling trans- 

mitters. Stone, however, used the method of inductive 

coupling both for sending and receiving. 

The first portable and convenient means of measuring 

wave lengths produced by oscillating circuits were made by 

the Slaby-Arco Company in Germany about 1902. 

The use of wave meters showed that, in general, circuits 

tuned to resonance and connected to each other, as shown in 

Figs. 3 and 4, generated and radiated waves of two lengths, 

one longer and one shorter than that which would have been 

produced by either circuit if oscillating free from the in- 

fluence of the other. 

A difficulty confronted the designers; if they used the plain 

aerial and generated waves of but one length they were lim- 

ited to small powers and short distances. 

Tf they used direct or inductively-connected tuned circuits 

they produced waves of two lengths, only one of which could 

be received, and part of the energy was consequently wasted. ° 

So that, although the means were discovered of generating 

waves of any desired length and radiating any desired amount 

of power, difficulties arose in the use of the large powers 

which were found to be necessary to send long distance—two 

waves were generated where only one was desired. This dif- 

ficulty was partially overcome by weakening the mutual in- 

duction between circuits, so as to bring the two waves nearly 

into coincidence in length; but, in general, the existence of 

two wave lengths interfered with the sharp tuning which is 

necessary to prevent interference in receiving. 

In 1906 M. Wien observed that while using a spark gap 

made of metal surfaces placed very close together his measur- 

ing instruments only indicated one wave in the radiating 

circuit—the aerial. 

Investigation of this phenomenon appeared to indicate that 

the gap, possibly on account of the cooling effect of the large 

surface and mass of material used, regained its di-electric 

strength to such an extent after two or three sparks had 

passed that the remaining energy was not sufficient to break 

the gap down again, so that the closed circuit made but two 

or three oscillations. 

The manner in which the closed circuit transfers energy 

to the open circuit it appears that this form of spark gap, 

made up of a number of very short gaps between metal plates, 

prevents the retransfer of energy from the open to the closed 

circuit after the closed circuit has completed the first trans- 

fer and is momentarily stopped. 

With the spark gap open, whatever vibrations are set up 

are not in tune with those in the open circuit and they ab- 

sorb little energy from it. 

We have two ways of generating electric waves of any 

desired length, namely, weakening the mutual induction be- 

tween coupled circuits and by means of the quenched spark. 

Aerials generating short wave lengths are more efficient 

radiators than those generating long ones; but short wave 

lengths suffer more absorption over land and sea than long 

ones. 

For over-land communication the greater radiation ef- 

ficiency of the oscillations producing short wave lengths is 

counteracted at much shorter distances by the greater absorp- 

tion of short waves. This absorption varies greatly with the 

character of the land surface—whether wet or dry, level or 

hilly or mountainous. 

It was demonstrated that for short distances the attenu- 

ation due to distance varies directly as the distance and does 

not fall off according to the law of inverse squares. 

The distance which signals can be received from an aerial 

varies directly as its vertical height and directly as the amount 

of oscillating current in it; also directly as the height of the 

receiving aerial, so that the efficiency of two similar aerials 
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for wireless telegraph purposes varies as the square of their 

height. 

Taking the lower limit of received current which will pro- 

duce audible signals as 1/100,000 of an ampere, experiments 

indicate that in order to communicate 400 miles, with masts 

200 feet high, using a 300-meter wave, we must haye an os- 

cillation, current in the aerial of I ampere; to ensure good 

communication we should have 4 amperes. 

To ensure good average communication at 2,500 miles, with 

masts 450 feet high, we would require, with a 6,000-meter 

wave, a current of 50 amperes in the aerial to secure read- 

able signals, and about 200 amperes to ensure good communi- 

cation. 

With parity of other conditions vertical wires 20 feet long 

are sufficient for communicating one 40 feet, four 

miles; 80 feet, sixteen miles. 

This law is not complete, as it failed to take into account 

the effects of absorption. 

The recent Brant Rock experiments are the most extensive 

series of observations on absorption, the results of which have 

been published. 

It appears we have certain means of generating electric 

waves of any desired length. We cannot say that they are 

simple. 

Sir William Crookes included in the term receivers, which 

he knew only as short resonators with which waves were de- 

tected by observing the sparks passing between their ter- 

minals, apparatus which we now divide into three classes: 

Receiving circuits, detectors and means for making the action 

of the detectors audible or visible, such as telephones, ampli- 

phones, Morse writers or recorders. 

Marconi, in his experiments used as a receiver the appa- 

ratus shown in Fig. 5—two metal or tinfoil-covered glass 

plates connected by a tube containing metal filings. 

In 1897 Marconi fixed the proper length of the plates of his 

receiving apparatus to make them resonate by using plates of 

tin foil pasted on glass and making a cut across the foil with 

a very sharp penknife; and bringing it close to the sending 

apparatus shown in Fig. 1 in such a position that the strips 

of tin foil are parallel to the line joining the centers of the 

oscillating spheres, when sparks would jump across the cut. 

When the length of the strips were adjusted to approxi- 

mate resonance the sparking occurred at the greatest distance 

from the oscillation producer; he brought it to the sending 

apparatus and made his adjustments there and then set it 

up elsewhere. 

When he used long, vertical wires as senders the method 

of tuning the receiving set by means of the sending set in its 

immediate vicinity was not practicable. In May, 1897, with 

the sending apparatus connected to a vertical wire 150 feet high, 

the receiving apparatus was at first connected to a wire 90 

feet high, about 60 feet above sea level, and for two days at- 

tempts to communicate over a distance of three and a half 

miles were unsuccessful. On the third day the receiving 

apparatus was carried down to the beach, at sea level, and 

connected to the 90 feet of wire by the additional 60 feet 

necessary to reach sea level, making 150 feet in all, and com- 

munication was immediately established. 

The direct-connected sending apparatus shown in Fig. 4 

came into use, direct-connected receiving apparatus was intro- 

duced, the connections being as shown in Fig. 7, except that 

the arrangements for variable connections in both inductance 

and condenser, and which are used for tuning both the closed 

and the open circuits, were not introduced at this time, but 

were a later development. 

Stone developed a method of sharp tuning by the intro- 
‘duction of an intermediate-tuned receiving circuit, introduced 

between the open circuit and the closed detector circuit. 

Both the weeding-out circuit, as proposed by Stone, and the 

mile; 
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Fessenden interference preventer are useful under certain 

conditions, but usually the inductively-connected tuned receiy- 

ing circuit (Fig. 8), without any intermediate circuit, is that 

in general use. 

Receiving circuits are not in general more delicate except 

in the sense of being more selective. 

For ordinary ship communication the reliable operating dis- 

tance of coherers, with expenditure of 2 to 3 kilowatts in the 

sending apparatus, was from fifty to seventy-five miles. 

Many other kinds of detectors were discovered, which could 

be used with a telephone, but none of them proved to be 

sufficiently reliable to be placed in general use until the electro- 

lytic detector was developed by Fessenden in 1902. 

The introduction of detectors, such as the electrolytic, 

tripled the working range of telegraph sets. 

In 1905, General Dunwoody, U. S. A., introduced carbo- 

rundum crystal detectors. Crystal detectors are now in gen- 

eral use. 

Considering the requirement of darting the sheaf of rays 

in any required direction. This has not been satisfactorily 

accomplished except for very short distances. 

Marconi generated free electric waves in the focus of para- 

bolic mirror and directed them towards his receiver, which 

was placed in the focal line of the mirror, but the distances 

that he was able to cover by this method were so short that 

he soon discarded this for the vertical earthed-wire trans- 

mitter, which generated earthed waves. 

Surrounding this vertical wire with a reflector by which the 

waves could be directed was manifestly impracticable, and no 

serious efforts in this direction were made for a number of 

years. 

Artom attempted to generate elliptically shaped waves by 

the introduction of multiple aerials. 

Guarini attempted actual direction by means of refracting 

the waves. Marconi discovered that a transmitter, having a 

large portion of the aerial horizontal, received more strongly 

in the direction away from which the horizontal wire pointed 

and sent more strongly in the direction from which it received 

the best. 

Horizontal aerials radiating from a common center, like 

spokes of a wheel, were set up on shore in such a way that 

each one could be connectéd at will to a common vertical 

aerial. It was found possible to determine the direction of 

the sending vessel from the station on shore by connecting 

the horizontal parts in succession to the vertical parts. The 

strongest signals were received when the vertical part was 

connected to that spoke of the wheel pointing away from the 

direction of the sending vessel. 

The trans-Atlantic wireless stations have the 

portions of their aerials pointed directly away from each 

other. This method of directive sending and receiving is 

only applicable to shore stations. No satisfactory explana- 

tion of the cause of the directive effect has yet been offered. 

Stone, in the United States, based his attempts at directive 

receiving on the fact that two vertical wires in a plane at 

right angles to the direction of the waves would have oscillat- 

ing currents of the same phase and strength induced in them, 

which could be made to neutralize each other and produce 

zero signals. ; 

An unsuccessful attempt was made to determine the rela- 

tive bearing of two ships from each other by this method. 

The importance of having a reliable means of determining 

the direction from which wireless telegraph signals are com- 

ing cannot be overestimated. Being able to direct them is of 

equal importance. 

One operator can be ready to receive two wave lengths at 

the same time, making use of two receiving sets, one con- 

nected to each ear; but this does not cover the case. The cus- 

tom is to have the receiving circuits broadly tuned for listen- 

horizontal 
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ing in, and then adjust them as sharply as to be non-inter- 

fering. 

Wireless telegraphy is indispensable to the efficient opera- 

tion of navies, both in peace and war. 

Electric Steering Gear. 

In general, electric steering gear involves the principle of 

operating the auxiliary steering gear mechanism by an electric 

motor in place of the steam engine, which motor may obtain 

its power directly from dynamo room feeders, and will 

operate in synchronism with the rudder; that is, the motor is 

started and stopped by means of a powerful automatic con- 

troller each time the rudder itself is started and stopped. 

The electric gear consists of a disc-brake, a main automatic 

controller with a resistance, a limit switch and follow-up 

drum master controller. The master controller consists of a 

small follow-up controller installed in the steering engine 

room, and operated by connections to the tiller ropes or tele- 

motor in a similar manner to that employed in operating the 

valves of the steam engine. This follow-up drum control is 

also connected to the main driving shaft, and in this manner 

a follow-up motion is produced, which is in all respects simi- 

lar to the control obtained by the steam engine equipment. 

The change from steam to electric, or electric to steam drive, 

can be accomplished by throw-over clutches or equivalent 

means. 
The control equipment acts to automatically accelerate the 

motor and to provide a slow speed and bring the motor 

quickly to rest. In case of overload, the control equipment 

operates to limit the motor current and torque to a prede- 

termined safe value. A movement of the steering wheel on 

the bridge produces a corresponding movement of the control 

mechanism in the steering engine room, which through the 

control equipment starts the motor, and then by mechanical 

connections from the rudder to the control mechanism in the 

steering engine room, before mentioned, a follow-up is 

effected and the motor automatically stops at the desired 

angle. A reverse motion of the steering wheel will revolve 

the control equipment in an opposite direction, and starts the 

motor and rudder in the opposite direction. 

In order to prevent the rudder from jamming a limit switch 

is provided, which will automatically shut down the motor at 

extreme angles of travel. It is possible, however, to operate 

the equipment in the reverse direction after the limit device 

has operated at one of the extreme positions. 

The steering engine and electric motor are provided with 

mechanical clutches on the main engine driving shaft, so that 

either the engine or the motor may be thrown into gear with 

the shaft as desired. 

The connection between the tiller rope and telemotor and 

the follow-up drum in the steering engine room and the con- 

nection between this drum andthe engine shaft are so pro- 

portioned that the results when steering with the electric 

gear will be similar to those obtained with the steam engine; 

that is, a given throw of the steering wheel will produce the 

same angular travel of the rudder with the electric gear as 

with the steam. Any movement of the steering wheel on the 

bridge corresponds to a certain number of degrees of the 

rudder in one direction, and turns the master controller 

a proportionate number of degrees, and is followed imme- 

diately by the starting of the motor and turning of the rudder 

in that direction; the motor-driving shaft operating while 

driving the rudder to return the master controller toward 

the initial or center position. When the motor has reached 

the angular position, as indicated by the steering wheel, the 

motor-driving shaft will have made the proper number of 

revolutions to bring the master controller back to the initial, 

position, at which point the control circuits in the master 

controller are broken and the motor is stopped. 

The reversal of the movement of the steering wheel re- 

verses the rotation of the motor, and the rudder is turned in 

the opposite direction, which will revolve the master con- 

troller back towards its off position, and the motor will con- 

tinue to revolve until the rudder is in a position corresponding 

to the steering wheel, at which point the master controller 

is in its off or stop position. The manufacturers of the steer- 

ing gear described in this article are the Williamson Bros. 
Company, Philadelphia, Pa. 

Ship Ventilation. 

The art of ventilation, which is now generally recognized 

as a most important branch of sanitary science, has probably 

received even more attention at the hands of the builders of 

large passenger vessels than has been the case with architects 

of modern buildings. Certain is it that shipbuilders have far 

greater difficulties to contend with. For instance, there is a 

larger number of persons on board in comparison to the space 

available than on land, involving consequently a larger volume 

of air than is usually required in buildings, excepting, of 

course, theatres, etc., where, however, the occupation is only 

temporary. Further, this volume of air has to be distributed 

VENTILATING FANS ON BOARD THE OLYMPIC. 

among innumerable cabins at such a low yelocity as not to 

cause a draught—so easily noticeable in confined spaces. Pro- 

vision must also be made for warming the air, as well for its 

removal when vitiated. And all this must be accomplished 

with the utmost regard to economy of space. Artificial venti- 

lation is now rapidly superseding natural ventilation at sea, as 

it has been doing for some time past on shore. The difficulty 

of obtaining with cowls alone an adequate and regular supply 

of fresh air below deck, and of controlling and distributing 

the air current produced by them, has led the modern ship- 

builder to adopt mechanical ventilation, with its small and 

compact units of comparatively high volumetric capacity. No 

better example of up-to-date practice could be found than on 

the White Star liner Olympic, the largest vessel afloat. 

Messrs. Harland -& Wolff have equipped it with no fewer 

than seventy-five electrically-driven Sirocco fans, measuring 

from 20 inches to 50 inches in diameter. Some of these fans, 

which are connected to heaters, distribute the fresh warmed 

air throughout the ship, others are used for extraction pur- 

poses, while twelve large fans are employed for the ventilation 

of the stokeholds. 
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LAUNCH OF THE TITANTIC.* 

The general arrangements for launching the 45,000-ton 

White Star steamship Titanic, which occurred on May 2r at 

the Harland & Wolff shipyard at Belfast, were similar to those 

in the case of the sister ship Olympic, which were described 

in the December, 1910, issue of INTERNATIONAL Marine 

ENGINEERING. The vessel was held on the ways by hydraulic 

triggers, only requiring to be released by the opening of a 

valve in order to let her glide into the water. Her launching 

time was sixty-two seconds, her speed 12 knots and her 

weight about 25,000 tons. 

The Titanic is of the same design as the Olympic. 

following are the leading dimensions: 

ILengila OVEP Allo sccccsccccccc0000 as 

Length between perpendiculars.... 

IBSREAGKIN, EMHTETN@0 on coocnnccco0000 

Depth, molded, keel to top of beam, 

brid cen d eck eicctceits.- isis: 

Total height from keel to navigat- 

The 

882 ft. 9 ins. 

850 ft. 

92 ft. 6 ins. 

73 ft. 6ins. 

Ha¥e ROS > ocoaacoaodacadoonee 104 ft. 

Gross tommacse (alnerttt)) .cocc0c00000 45,000 tons. 

oadied rahi aar rine Mie shear kre ae 34 ft. 6 ins. 

Displacements (about) Meaen eee are: 60,000 tons. 

Indicated horsepower of recipro- 

CAINS GMOS coccossccssodoos 30,c00 

Shaft horsepower of turbine engines 16,000 

Speed 21 knots. 

The Titanic is a triple-screw steamer having a combination 

of reciprocating engines with a low-pressure turbine. The re- 

ciprocating engines exhaust into the low-pressure turbine, 

which drives the central propeller. The reciprocating engines 
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watertight compartments, and owing to the width of the ship 

it has been possible to fit five boilers athwartship. The boiler 

compartment nearest the machinery space accommodates the 

single-ended boilers, and these are arranged for running the 

auxiliary machinery while the ship is in port, as well as for 

the general steam supply when the ship is at sea. 

In each of the five large boiler rooms there are two See’s 

ash ejectors, and in addition there are four of Railton & Camp- 

bell’s ash hoists for use when the vessels are in port. A large 

duplex pump of Harland & Wolff's own make is fitted in a 

separate room in each boiler room, the advantage being that 

the working parts of the pumps are not injuriously affected by 

dust. The boilers are fitted with the Ross-Schofield patent 

marine boiler circulators. The exhaust turbine, instead of 

being in the-same engine room with the two sets of piston 

engines, as in earlier ships, is accommodated in a separate 

compartment abafit the main reciprocating engine room, and 

divided from it by a watertight bulkhead. In the reciprocat- 

ing engine room there are two sets of main engines—one 

driving the port and the other the starboard shaft. In the 

wings there are the main feed and hot-well, bilge, sanitary, 

ballast and fresh-water pumps, and a contact and surface 

heater; while on the port side a space has been found for ex- 

tensive refrigerating plant under the immediate observation 

of the engineers. 

The two sets of reciprocating engines—one driving each 

wing shaft—are of the four-crank type, arranged to work at 

215 pounds per square inch, and to exhaust at a pressure of 

about 9 pounds absolute. These engines are on the balanced 

principle. The high-pressure cylinder is 54 inches in diameter, 

intermediate cylinder 84 inches, and each of the two low- 

pressure cylinders 97 inches in diameter, the stroke being 75 

THE WHITE STAR STEAMSHIP TITANIC, SISTER SHIP OF THE OLYMPIC, ENTERING THE WATER. 
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which drive the wing propellers are sufficient for manceuyring 

in and out of port and going astern. There is no necessity 

for an astern turbine, which is required in steamers fitted 

with turbines only. There are twenty-nine boilers for the 

ship, having in all 159 furnaces. All of the boilers are 15 feet 

9 inches in diameter; but twenty-four are double-ended, being 

20 feet long, while five are single-ended, being 11 feet 9 inches 

long. The shells of the latter are formed by one plate; the 

others have, as usual, three strakes. At each end there are 

three furnaces, all of the Morison type, with an inside diameter 

of 3 feet 9 inches. The working pressure is 215 pounds, and 

this under natural draft. The boilers are arranged in six 
——— 

* Welin davits are fitted throughout. 

inches in all cases. The exhaust steam turbine, by which the 

central screw will be driven, is of the Parsons type, to take 

exhaust steam at about 9 pounds absolute and expand it down 

to 1 pound absolute. The condensing plant is designed to at- 

tain a vacuum of 28% inches (with the barometer at 30 

inches), the temperature of circulating water being 55 de- 

grees to 60 degrees F. The rotor is built up of steel forgings, 

is 12 feet in diameter, and the blades range in length from 

18 inches to 2514 inches, built on the segmental principle, 

laced on wire through the blades and distance pieces at the 

roots, and with binding soldered on the edge as usual. The 

length of the rotor between the extreme edges of the first and 

last ring of blades is 13 feet 8 inches. There is, as has been 
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said, no astern turbine, as the center shaft is put out of action 

when the ship is being manceuyred. The bearings, thrust 

and governor are of the ordinary type adopted in Parsons 

turbines. The turbine can be rotated by electric motor, and 

the usual lifting gear for the upper half of the casing and the 

rotor is also actuated: by electric motor. The rotor weighs 

about 130 tons, and the turbine complete weighs 420 tons. The 

turbine shaft is 20% inches in diameter, the tail shaft 22% 

inches, each with a ro-inch hole bored through it. 

The propeller driven by the turbine is built solid, of man- 

ganese bronze with four blades, the diameter being 16 feet 6 

inches. It is designed to run at 165 revolutions per minute 

when the power developed is 16,000 shaft-horsepower. As 

usual with turbine condensers, the inlet is of the full length 

of the condenser, and is well stayed vertically by division 

plates. In line with these there are in the condenser cor- 

responding division plates, which secure an equal distribution 

of steam over the whole of the condenser tube area. The 

pear shape concentrates the tube surface at the point where 

the largest» volume of steam is admitted where it is most 

needed. 

There are four sets of gunmetal circulating pumps, two for 

the port and two for the starboard condensers, with 29-inch 

inlet pipes and driven by compound engines of Harland & 

Wolff's own make. For each condenser there are two sets of 

Weir’s air pumps of the “dual” type, both air and water- 

barrels being 36 inches in diameter by 21 inches stroke. 

For generating electric current, both for light and power, 

four 4co-kilowatt engines and dynamos are fitted in a separate 

watertight compartment aft of the turbine room at tank-top 

level. The engines, which indicate each about 580 horse- 

power, are of the Allen vertical three-crank compound, en- 

closed forced lubrication type, running at 325 revolutions per 

minute. Each set has one high-pressure cylinder, 17 inches in 

diameter, and two low-pressure cylinders, each 20 inches in 

diameter, with a 13-inch stroke. They take steam at 185 

pounds pressure per square inch. The engines exhaust either 

into a surface heater or to the condenser. Each engine is 

direct-coupled to a compound-wound, continuous-current 

dynamo, with an output of Io0 volts and 4,000 amperes. Their 

collective capacity is 16,000 amperes. The dynamos are of the 

ten-pole type, and are fitted with inter-poles. 

In addition to the four main generating sets there are two 

30-kilowatt engines and dynamos, placed in a recess off the 

turbine room at saloon-deck level. Three sets can be sup- 

plied with steam from either of several boiler rooms, and will 

be available for emergency purposes. They are similar to the 

main sets, but the engines are of the two-crank type. The 

distribution of current is effected on the single-wire system, 

and is controlled and metered at a main switchboard placed 

on a gallery in the electric engine room, to which the main 

dynamo cables and feeders are connected. The latter pass up 

through port and starboard cable trunks to the various decks, 

radiating from thence to master switch and fuse boxes 

grouped at convenient points in the machinery spaces and 

accommodation, from whence run branches to the distribution 

fuse boxes scattered throughout the vessel controlling the 

lamps and motors. 

A complete system of electric lighting is provided, and 

electricity is also largely employed for heating as well as for 

motive power, including seventy-five motor-driven “Sirocco” 

fans, from 55 inches to 20 inches in diameter, for ventilating 

all the passenger and crew spaces as well as the engine and 

boiler rooms. All the fan motors are provided with automatic 

and hand-speed regulation. 

The shell plating of the ship is remarkably heavy. It is 

mostly of plates 6 feet wide and of about 30 feet in length. 

The width tapers towards the ends. The laps are treble- 

riveted, and the shell strakes in the way of the shelter and 

boat decks have been hydraulically riveted. Also the turn of 

the bilge, where bilge keels 25 inches deep are fitted for 295 

feet of the length of the vessel amidships. There are fifteen 

transverse watertight bulkheads, extending from the double 

bottom to the upper deck at the forward end of the ship, and 

to the saloon deck at the after end far above the load water- 

line. The room in which the reciprocating engines are fitted 

is the largest of the watertight compartments, and is about 69 

feet long; while the turbine room is 57 feet long. The boiler 

rooms are generally 57 feet long, with the exception of that 

nearest the reciprocating engine compartment. The holds are 

50 feet long. Any two compartments may be flooded without 

in any way involving the safety of the ship. The two decks 

forming the superstructure of the ship and the navigating 

bridge are built to ensure a high degree of rigidity. At the 

sides they are supported on built-up frames, in line with the 

hull frames, but at wider intervals. The deck houses are 

specially stiffened by channel-section steel fitted in the frame- 

work, and where, as on the boat deck, the public rooms pierce 

the deck, heavy brackets are introduced to increase strength 

against racking stresses when the ship is steaming through 

a heavy seaway. Expansion joints are made in the super- 

structure above the bridge deck at convenient points in the 

length—one forward and one aft, the whole structure being 

completely severed and the joints suitably covered. 

The stern-frame was made by the Darlington Forge Com- 

pany, and the total weight of the casting was about 190 tons, 

the stern frame being 70 tons, the side propeller brackets 73% 

tons, and the forward boss-arms 45 tons. The center pro- 

peller, driven by the turbine, works in the usual stern-frame 

aperture, while the wing propellers are supported in brackets. 

The stern frame is of Siemens-Martin mild cast steel, of hol- 

low or dish section, in two pieces, with large scraphs, one on 

the forward post and one on the after post, connected with 

best “Lowmoor” iron rivets, 2 inches in diameter, the total 

weight of rivets being over a ton. They were all turned and 

fitted and specially closed with rams. There-are in all 59 

rivets in the forward and 54 rivets in the after scraphs. In 

the stern frame there is the boss for the shaft driven by the 

turbine, the lower portion of this part of the stern frame 

having a large palm cast on its extreme forward end, to give a 

solid connection to the after boss-arms and main structure of 

the vessel. 

The rudder also has been constructed by the Darlington 

Forge Company, Ltd., and is of the usual elliptical type, of 

solid cast steel, built in five sections, coupled together with bolts 

varying from 3% inches to 2 inches in diameter. The top sec- 

tion of the rudder is of forged steel from a special ingot of 

the same quality as naval gun jackets. On the completion of 

the forging an inspection hole was bored through the stock of 

the rudder in order to ensure that there were no flaws. 

There are ten decks in the ship, named from the bottom 

upwards: Lower orlop, orlop, lower, middle, upper, saloon 

shelter, bridge, promenade and boat. The passenger decks— 

promenade, bridge, shelter, saloon, upper, middle and lower— 

are named alphabetically A, B, C, D, E, F, G. Two of the 

decks are above the molded structure of the ship. The lower 

orlop, orlop and lower decks do not extend for the complete 

length of the structure, being interrupted for the machinery 

accommodation. The bridge deck extends for a length of 

550 feet amidships, the forecastle and poop on the same level 

being respectively 128 feet and 106 feet long. The promenade 

and boat decks are also over 500 feet long. The first class 

passengers are accommodated on the five levels from the upper 

to the promenade decks. The second class passengers have 

their accommodation on the middle, upper and saloon decks, 



JULY, I9QII International Marine Engineering 283 

and the third class passengers on the lower decks, forward 

and aft, and on the middle, upper and saloon decks aft. 

The steering gear is fitted on the shelter deck, and is very 

massive, the diameter of the rudder stock—23'4 inches—af- 

fording some idea of the dimensions. The gear is of Harland 
& Wolff's wheel-and-pinion type, working through a spring 

quadrant on the rudder head, with two independent engines, 

having triple cylinders, one on each side. Either engine suf- 

fices for the working of the gear, the other being a stand-by. 

The gear is controlled from the navigating bridge by tele- 
motors and from the docking bridge aft by mechanical means. 

The navigating appliances include, in addition to two com- 

passes on the captain’s bridge and one on the docking bridge 

aft, a standard compass on an isolated brass-work platform 

in the center of the ship, at a height of 12 feet above all iron 

work and 78 feet above the waterline. Adjacent to the bridge 

there are to be two electrically-driven sounding mchines, ar- 

ranged with spars to enable soundings to be taken when the 

ship is going at a good speed. 

The vessel is to be fitted with complete installation for re- 

ceiving submarine signals. The lifeboats, which are 30 feet 

long, are mounted on special davits on the boat deck. The 

ship is designed for two masts, 205 feet above the average 

draft line, a height necessary to take the Marconi aerial wires, 

and to insure that these will be at least 50 feet above the top 

of the funnels and thus clear of the funnel gases. The masts 

are also for working the cargo by means of cargo spans, and 

in addition there is on the foremasts a derrick for lifting 

motor cars, which will be accommodated in one of the fore- 

holds. There are three cargo hatches forward and three aft. 

All the hatches in the after part of the ship are served by 

electric cranes of the same make; two of these will be on the 

promenade deck; there being two small hatches to the hold 

below, so as to form a minimum of interference with the 

promenading space. 

The first class passengers will be accommodated on the five 

levels from the upper to the promenade decks. The second 

class passengers have their accommodation on the middle, 

upper and saloon decks, and the third class passengers on the 

lower deck, forward and aft, and on the middle, upper and 

saloon decks aft. There are three elevators in the main com- 

panionway and one in the main second class companionway. 

For first class passengers there are thirty suite rooms on the 

bridge deck and thirty-nine on the shelter deck. These are so 

arranged that they can be let in groups to form suites in- 

cluding bedrooms, with baths, etc., with communicating doors. 

On each of these two decks, close to the companionways on 

either side, adjacent rooms are fitted up as sitting or dining 

room. In all there are nearly 330 first class rooms, and 100 

of these are single-berth rooms. There is accommodation for 

Over 750 first class passengers. 

For second class passengers the rooms are arranged as two 

or four-berth rooms, the total number of second class pas- 

sengers being over 550. For the third class passengers there 

is a large number of enclosed berths, there being 84 two-berth 

rooms. The total number of third class passengers provided 

- for is over I,100. 

The first class promenades on the three top decks in the ship 

will be exceptionally fine. The bridge deck promenade is 

entirely enclosed. It is a space over 400 feet long, 13 feet 

minimum width each side of the vessel, and with a solid side 

screen fitted with large, square lowering windows. The deck 

above this is the principal promenade deck, and is entirely . 

devoted to first class passengers. It is more than 500 feet 

long, and will form a splendid promenade, the width in parts 

exceeding 30 feet. The topmost, or boat deck, is also devoted 

to first class promenading, and is 200 feet long and the full 

width of the ship. The first class dining saloon is designed 

to accommodate 532 passengers, and ample smoke-room, res- 

taurant, lounge and reading and writing room accommodation 

is also provided. 

The second class dining saloon is situated on the saloon 

deck aft. It extends the full breadth of the vessel, with extra 

large opening pivoted sidelights arranged in pairs. The 

paneling of this room will be carried out in oak. The third 

class dining accommodation is situated amidships on the middle 

deck, and consists of two saloons well lighted with sidelights 

and will be finished enamel white. 

Deck View of Battleship Delaware. 

As the battleship Delaware was leaving New York harbor 

June tr to cross the Atlantic to take part in the great Corona- 

DECK VIEW OF THE U. S. BATTLESHIP DELAWARE. 
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tion naval review at Spithead, our photographer, Edwin 

Levick, of New York, photographed the ship as she was about 

to pass under the Brooklyn Bridge. A reproduction of his 

photograph is shown herewith. 

FERRY STEAMER PUPUKE. 

Steamer Pupuke has been built at Auckland, New Zealand, 

for the Tahapuna Tram & Ferry Company, to run from the 

city across the harbor to O’Neil’s Point, where the passen- 

gers connect with the same company’s tram service to Lake 

Tahapuna, one of New Zealand’s pleasure resorts. 

In making this trip the vessel has to cross the prevailing 

winds, which at times are very severe, and also across a 

tide of about three knots. For this reason the vessel was 

designed with the deck projecting on each side beyond the 

hull proper and then planked up and calked outside the struts 

so as to form airtight compartments, extending on both sides 

from the water line to the deck. By this means a very 

much larger passenger license was granted, the vessel took 

practically no more power to drive, and under bad weather 

conditions, when all the passengers accumulated on the lee 

side, the wings becoming submerged, moved over the center 

This of buoyancy and increased the stability of the vessel. 

ficial in keeping off the spray in head-on weather. On the 

upper deck a matchlined bulwark is carried round fore and 

aft for the same reason. The hull itself is built on the di- 

agonal principle, which, we believe, is peculiar to New Zealand, 

THE NEW ZEALAND FERRY STEAMER PUPUKE. 

for vessels up to about 150 feet in length, the reason being that 

the New Zealand kawri lumber is very suitable for this form 

of building. Believing this will interest wood shipbuilders, 

we will endeavor to describe the modus operandi, as follows: 

After the keel has been laid, the garboard strake is laid up 
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LINES AND STABILITY CURVE OF THE PUPUKE, 

feature was very noticeable when on one occasion the Pupuke 

took out about 500 passengers to witness some yacht races, 

when with passengers crowding to one side, both on upper . 

and lower decks, the vessel only listed sufficiently to allow 

those behind to see over the people in front. 

Another feature is the building up forward and aft of 

the superstructure to prevent the drafts usual on these vessels, 

caused by the vessel’s progress. It has also proved itself bene- 

on each side, and edge bolted through from outside edge of 

one garboard to the other, the bolts passing through top of 

keel. Then assuming, as was the case in this ship, that the 

diagonal planking is to be two thicknesses of 7%-inch planking, 

the floors are cut from hard wood and placed in position, leay- 

ing false blocks of 134-inch thickness between the floors and 

the keel, to be afterwards knocked out to allow the diagonals 

to pass through below the floors and over the keel. 



JULY, I9QIt International Marine Engineering 285 

Then having set up the temporary molds in position about 

6 feet apart, the stringers are bent round the molds after being 

steamed and clamped up to the molds which, if of wood, are 

notched out to receive them, and the ends are secured to 
stem and stern posts. 

The frame is then ready for the diagonals, which are 6 inches 

by % inch, they are steamed and quickly slid in between the 

keel and floors, and men on each side with clamps bend the 

‘diagonal right up to the deck line on each side and secure 

them to the stringers, the end of the diagonal on the port side 

rising at an angle of about 45 degrees from the keel and 

finishing at the deck line forward of amidships and the end 

on the starboard side rising aft of amidships, thereby forming 

a diagonal with the center line of the ship. This is continued 

as far up and forward as possible to insert between keel and 

floors, but when reaching the deadwoods the diagonals are 

cut and securely rabetted. 

After laying this first diagonal the outside is coated with 

Stockholm tar and then the second diagonal is put on in the 

‘same way, but at the opposite angle; another coat of Stockholm 

inches stroke, with independent pumps and condensers and 

two boilers of the marine return tube type, with a working 

pressure of 130 pounds per square inch. Two boilers were 

fitted with a view to lowering the center of gravity and to 

allow the shaft to run between rather than under the boilers. 

The independent pumps and condenser were fitted with a view 

to getting away from the wharf with full speed, and to save 

fresh water from the dynamo at night while lying at the wharf. 

The pumps are the writer’s own design and have given good 

results in several vessels, the air, circulation, feed and bilge 

pumps being all worked from one cross-shaped crosshead by 

ohe cylinder operating through a piston rod into the center 

of the cross, and valye motion and eccentric motion being 

secured by return connecting rods to two small fly-wheels. 

The vessel is well equipped with electric light from a Brush 

dynamo coupled direct to a Reader engine. The side lights 

and masthead lights are all electrically operated from the 

pilot houses. The passenger license is 774 passengers. The 

hull was built by Mr. George Niccol, shipbuilder, and the 

machinery by Messrs. George Fraser & Co. The electric light- 

TEAMER SIOUX. 

tar, and on goes the fore and aft skin of 3 inches by 9 inches 

-at the top of side, and on turn of bilge and intervening plank- 

ing, 9 inches by 2% inches. The hull is then thoroughly 

fastened with bolts and nuts, long ones through the stringers 

and short ones between, but through the.diagonals, The 

‘keelsons haying been put in can be then bolted through each 

floor and skin of ship, and, when the nuts are tightened, the 

keelsons, floors, diagonals and keel are all hove up good and 

ssound. Bulkheads are then put in and secured, and the molds 

lifted out and the vessel sheathed, in this case with 5<-inch 

Tobra (a New Zealand wood which resists the attack of 

worm), laid on felt. The result is a vessel that will stand a 

tremendous amount of wharf bumping and hard usage, and 

‘does not seem to be affected by being continually allowed to 

‘ground at the wharves. 

The writer designed a vessel some years ago on this prin- 

‘ciple, and, up to this date, she is loaded three times a week with 

200 tons of cement while resting on the bottom, and yet is 

absolutely watertight, as, of course, is necessary for the 

cement trade. There are vessels thirty years old still running 

in New Zealand waters which are: built on this method and 

‘are sound yet. 

The Pupuke is propelled with a compound surface condens- 

dng engine, having cylinders 13 inches and 26 inchés by 18 

ing system was installed by Messrs. Fenn, and the hull and 

machinery built under the supervision of Mr. L. B. Harris, 

A. I. N A, the company’s engineer 

Steamer Sioux. 

The steamer Sioux was built by the Moran Company, of 

Seattle, for the Puget Sound Navigation Company for service 

on the Seattle-Irondale-Port Townsend route. 

She is a single-screw, steel passenger steamer, 150 feet long, 

propelled by a four-cylinder, triple-expansion engine, with 

independent auxiliaries. Steam is supplied by two Seabury 

water-tube boilers with equipment for burning fuel oil. The 

vessel has a speed of 15 knots, which is an unusual speed to. 

be attained by a steamer of this size. The vessel is built en- 

tirely of steel. One of the novel features incorporated in the 

construction and arrangement of the hull and passenger ac- 

commodations is that the house on the upper deck is carried 

out to the sides of the ship with no space wasted in passage- 

ways on the outside of the house. The boat is fully equipped 

with dining saloon, smoking room, bar, ete., and is built in 

strict accordance with the United States Steamboat Inspection 

laws for ocean-going service. 
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PRACTICAL EXPERIENCES OF MARINE ENGINEERS. 

Incidents Relating to the Design, Care and Handling of Marine Engines, Boilers and Auxiliaries; 
Breakdowns at Sea and Repairs. 

Concrete in an Old Hull. 

Referring to Mr. Stein’s inquiry in the April number as to 

the advisability of substituting concrete for other ballast in 

his iron hull, we can assure him from our own experience that 

there is absolutely no question as to its advisability. If well 

done, with the concrete carried well up in her bilges and 

bound to the hull by means of old bolts run through angle- 

iron frames, the bottom plating can wear out and yet have a 

good boat under one’s feet. 

The writer has concreted the bottoms of four of his own 

boats, and if I were building a new ship of either iron or 

wood, irrespective of size, would concrete her bottom, not as 

we formerly covered her bilges with from 1% inch to 2 inches 

of cement to prevent corrosion where it was impractical to get 

at the scale and paint, which was the sole reason for its being 

done, but to add longitudinal strength to hull and lessen the 

liability of the bottom being pierced by rocks, should she be 

stranded on rocky bottom. I doubt if our marine architects 

realize the vast increased strength and resisting power to 

abnormal strains a hull of reinforced concrete possesses. 

Permit me to cite some actual experiences in the use of this, 

to the writer’s mind, highly valuable building material. About 

fifteen years ago I purchased an iron steamer whose bottom 

plating, originally thin, had, by continual crossing over sandy 

bars, become very thin and almost worn through. We could 

not afford to replace her bottom, so we experimented with 

reinforced concrete, placing it about 10 inches thick, carrying 

it well up above the turn of the bilges, gradually lessening its 

thickness as we got higher. Through the angle-iron frames 

we drilled 3¢-inch holes, into which round rods were rove, 

over all placing the concrete, and made as perfect a bond as 

possible. Our aim was, and we still consider it the best, to tie 

the concrete bottom to the upper part of the hull. We consid- 

ered them as two separate units, the success of the operation 

depending largely upon their being tied securely together. The 

job far exceeded our expectations. Afterwards when her 

bottom had become entirely worn through in places we con- 

sidered the concreted part the Wery strongest part of the ship. 

Here at Honolulu the writer bought a small schooner, built 

for and used for freighting. She had about 15 tons of scrap 

iron ballast in her bilges, into which dirt had been collecting 

for years. We desired to convert her into a yacht, and to get 

rid of the odor from the bilges we removed the ballast and 

took the bottom ceiling out up to and above the turn of the 

bilges. Along the top of the frames we laid old railroad iron, 

about 12 inches apart, covering all with concrete about 18 

inches thick on the bottom, diminishing to 4 inches above the 

turn of the bilge. Our object was attained, in so much that we 

never again were annoyed by bad smells from the bilges. Two 

years later this boat went ashore on sharp lava rocks upon 

which the sea beat at times very heavily, and which no ordi- 

narily-constructed hull could have remained intact for twenty- 

four hours without being crumpled and broken up as a tin can 

would be had she been built of iron, or if built of wood 

splintered into matchwood, but upon investigation it was 

found that her bottom and sides as far as the reinforced con- 

crete had extended were intact. The outside planking and 
frames were torn and splintered into bits by the pounding on 

these sharp rocks, which appeared to have no effect upon the 

concrete bottom. It was as if the outside planking and frame 

was simply a form, which it was a fact, and that it did figure 

so far as the structural strength was concerned, the lower 

half of her hull having the appearance of an old-fashioned 

wooden chopping dish, every other vestige of the boat having 

broken up and disappeared, remained intact for months. 

This experience convinced me that in reinforced concrete 

we had a cheap, strong and durable material which could be 

used in construction of floating property to advantage to a 

larger extent than at present. I have two vessels now in com- 

mission with reinforced concreted bottoms. They can pound 

rocks until the seas sweep everything above the waterline, 

yet their bottoms will be all right. It is a well-known fact that 

when a ship is stranded it is not often that we fear damage 

to the upper part of the ship’s hull, but the crumping up and 

piercing of her bottom. Some years ago the writer superin- 

tended the repairs of a steamer of 4,c00 tons capacity. Re- 

inforced concrete was in her in such shape that she is run- 

ning to-day, and when she goes into the scrap heap it will not 

be from weakness of her bottom, 

We have had for a long time under consideration the con- 

struction of a vessel whose hull would be entirely of rein- 

forced concrete. Stranding and the teredo would have no 

terrors for us then. The question of weights, thickness of 

material and best type of reinforcement are well worth the 

earnest attention of the marine architect and engineers. The 

ordinary angle-iron without reverse bars but with longitudinal 

angle-irons riveted to the frames at close intervals forming a 

skeleton, like an old-fashioned hoopskirt, is the idea I have in 

mind. For barges, scows, floating derricks, sectional dry- 

docks and the like, particularly if located where there are no. 

dockage facilities, there is no question as to the advantage of 

using this material. 

In Mr. Stein’s case, where ballast is required, where the 

ship’s bottom is corroded, there would be no mistake made in 

using reinforced concrete. He must use something for rein- 

forcement—old iron rods, bolts, bars, etc., the longer the better 

for this work. We have used condemned railroad iron and 

found it well suited. A heavy mesh wire is very good. The 

prime feature is to see that it is well secured to the frame of 

the ship. 

We will be interested to hear from other readers as to their 

experiences with concrete in this line. Frep. C. MIier. 

Honolulu, T. H. 

A Burst Condenser. 

The walls of a surface condenser are subjected to an ex- 

ternal pressure, due to the vacuum. The cast iron walls are 

stronger to an external pressure than to the internal pres- 

sure when, as in most cases, the stiffening ribs are cast on 

the outside of a condenser. From without the condenser is 

subjected to a compression stress and from within to a tensile 

stress. The compressive strength of cast iron is greater than 

its tensile stress. Therefore, the ribs on the outside of the 

condenser make it stronger to an outside than to an inside 

pressure. The same is true of the flat-valve chest cover. The 

stiffening ribs should never be placed on the outside for the 

above reasons, but this is often forgotten. 

It is possible when the cylinder drains are led to the con- 

denser that the pressure in it can become too high when the 
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engine is warmed up. When the air pump is of the common 

type, with foot buckets and top valves, there is no danger, as 

these valves will lift, so that the excessive pressure is re- 

lieved. But when an Edwards patent air pump is provided 

there are not foot and bucket valves, as the air-pump piston 

covers the ports in the lines, the vapor cannot escape and the 

pressure may become so high that the large flat surface con- 

denser cannot stand it, and burst. It is, therefore, necessary to 

have safety valves on the condenser, or on the under side of 
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_the air pump. In Figs. 1 and 2 such valves are shown. When 

the engine is started the water will lodge in the base of the 

pump and condenser. If the engine is started too quickly then 

water cannot easily escape, unless the safety valves have been 

fitted. In Fig. 1, no water is wasted when the valve lifts, but 

its action cannot be seen and it is not known if the valve per- 

forms its duty or not. In Fig. 2 some fresh water is lost, but 

the action of the valve can be seen and controlled. When 

these valves get to leaking, the latter arrangement of valve 

allows them to be easily repaired, and it is necessary to do 

this at once or the vacuum will drop. The valve in Fig. 1 

will pass some water when leaking, but it will not affect the 

vacuum. 
In starting the tug M. B. a sharp knock was heard, and it 

was impossible to get a good vacuum. On looking for the 

cause it was seen that water was running from the base of 

the condenser, showing that something must be cracked. On 

investigation it appeared that the engineer in charge did not 

understand the use of the valve, as in Fig..2, and thought it 

a pity to lose fresh water, so he turned on. the screw of the 

valve to prevent the waste and the trapped water cracked the 

condenser’s bottom. A new condenser was too expensive for 

the owner; therefore, something else had to be considered 

and the following was resorted to: Along the length of the 

condenser some 11%4-inch holes were drilled just under the 

bottom, on both sides. Wood pieces, Fig. 3 W, were placed 

all around the bottom flange. Then the whole base was filled 

with Portland cement. In a few days the cement set and 

dried thoroughly, and the engine was started and the repair 

showed that the method was quite satisfactory, as the vacuum 

could be held, and the condenser never afterwards gave any 

trouble. 
Rotterdam. 1K, 1D), 

Experiment with Retaining Pins. 

In contributing one’s experience to magazines that are to 

be read and discussed by the “salt water fraternity” one has to 

rely on personal experiences. I submit some few remarks on 

a difficulty that we once in a while meet, which has to be 

made good quickly when one is on a lee shore or in. shifty 

currents. 
In the instance I refer to the engineer of the ship was a 

long-legged—yes, and a long-headed party. I was about 

twenty-fifth assistant engineer at the time, and in making 

my oiling rounds, soon after going on watch, I detected a 

slight thud or pound in the low-pressure crank pin, which had 

previously been running cool and smooth, and, on feeling it, I 

found it had warmed up considerably, and I also took a nick 

out of my forefinger in feeling it. Either the jamb nuts had 

been left loose or the bolts had not been driven up tight, which 

is usually the case. Anyway, the crank-pin nuts slackened 

away while we were running, causing the shims and heavy 
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parting piece to flop up and down to the music of the thumping 

of the crank pin, which was making a rapidly-increasing noise. 

During the time it took me to think it over and to consider 

whether to stop and cinch up, the parting pieces, three in num- 

ber, took advantage of my deliberation to shake loose from the 

bottom half brasses. As the retaining pins were not screwed 

in and had worked up into the shims and parting pieces, leay- 

ing nothing to hold them, they said “good-bye” and jumped 

out, striking a heavy, glancing blow on the condenser and 

landing in the crank-pit, all of which happened in a very few 

seconds, or parts of a second. Of course, the engine was 

immediately stopped, and I “ducked.” After a survey was 

held and I got my hair to lie down again, I showed up with a 

big spanner and “butting-sack,” and all there was to do was 

to take up on the pin just the way she was, hammer all up 

tight, leaving out the parting pieces altogether, and all this 

operation took about five minutes. 

The remaining run to port was made in thirty to forty min- 

utes. We arrived nearly on schedule time, where new shims 

and parting pieces were put in ready for the return trip. 

The attached sketches give an idea of the shims, and Fig. 1, 

and how the pin P worked out of the hole H, which is in 

the lower brace, as shown in Fig. 2. Now the moral of my 

story is: Have these retaining pins screwed in. 

Winthrop, Mass. Il, AN, IL, 

A boiler plant waste meter is an instrument which com- 

prises a number of important improvements over older in- 

struments for increasing boiler plant economy. This inven- 

tion is described as follows: Ordinarily COs recorders work 

by sampling bells and the measurement of the volume of a 

sample of gas before and after the abstraction of COs. The 

Uehling waste meter operates on a distinctly different princi- 

ple; 7. e., measurement by partial vacuum between the two 

apertures. Thus continuous charts are obtained on the re- 

cording gages, which can be placed at any distance from the 

machine proper (being connected to it simply by copper 

tubing) ; and, furthermore, simple indicators can be used con- 

nected to the instrument in the same way. Again, as the 

principle of vacuum measurement is used in the Uehling waste 

meter for measuring temperature as well as COs, all the in- 

formation desired regarding waste gases going up the stack 

‘is obtained in the machine. 
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Electricity for Marine Work. 

We publish in this issue several articles which bring 

well down to date what has been accomplished dur- 

ing the past quarter of a century in the uses of elec- 

tricity in the marine field, and they give a glimpse as 

to the great possibilities of the future of this wonder- 

ful power. Probably in no one field are the con- 

veniences and advantages of electricity more evident 

than in the marine field. The dark holds aboard ship 

are easily made as light as day; stuffy quarters can 

be cooled and heated; darkness can be turned to 

light in an instant, and the whereabouts of the poor 

fellow who fallen overboard located. A new 

language has sprung up, which, to the ears of an en- 

gineer of scarcely more than twenty-five years ago, 

would be senseless babble, and yet to-day we do not 

know more as to what this wonderful force is 

than was known generations ago. Fortunately, how- 

ever, we know how to generate the force, and how to 

properly harness it for its many uses. In our arti- 

cles we show the many uses of electricity, not only for 

power, heating and lighting, but in its latest develop- 

ment—that of wireless telegraphy. Almost as im- 

portant uses are shown in yards where vessels are 

built and repaired, and last, but by no means least, is 

has 

any 

the possibility of using this wonderful force as a prime 

mover for vessels of large sizes. It will thus be seen 

that electricity not only greatly adds to the convenience 

of the shipbuilder and those who operate the ships, 

but especially to the convenience and comfort of pas- 

sengers, and vessels equipped with wireless telegraph 

are put in instant communication with all corners of 

the globe. All of these wonderful developments of 

the past twenty-five years lead us to speculate as to 

what may be the marvelous developments of the next 

twenty-five years. 

Economical Handling of Freight. 

The several communications published in another 

column give marked evidence that the article in our 

June issue regarding the economical handling of 

freight touched upon an important point. The only 

way to bring about any improvement in this important 

part of marine work is for the designers and builders 

of ships to work in harmony with those people who 

handle the freight at the shore end, and, judging by 

many private letters received, in addition to those pub- 

lished, there is a desire to bring about this conjunc- 

tion of interests. The economical handling of freight 

seems to us, perhaps, the most important question from 

a financial point of view that is before the marine in- 

terests to-day, and we sincerely hope that those of our 

readers who have not already given this subject care- 

ful consideration will turn back to our June issue and 

note the points made by Mr. Harding and offer any 

further suggestions which may tend to bring about the 

much-needed improvements. 

Use of Concrete on Board Ship. 

In previous issues we have called attention several 

times to the uses of concrete in building vessels. In 

this issue we print a letter from Honolulu which tells 

of an unusual use of concrete in giving new life to 

old and wornout hulls. The great value of the letter 

lies in the fact that it does not deal with experiments, 

but with practical commercial results. It demon- 

strates that concrete is thoroughly reliable for repairs, 

and that by its use practically new hulls can be made 

out of old ones. We all know that concrete has for 

years been used to some extent in ships’ bottoms ad- 

vantageously. Evidently success in using this mate- 

rial depends upon the proper use of metal binding, 

wire-mesh, bars, rods, etc. There are many old ves- 

sels, no doubt, which could be saved from the scrap 

pile by the judicious use of this material. It has in its 

favor cheapness, reliability and permanency; it can be 

applied at any place with tools that can be carried with 

ease and obtained in any port; no great skill is re- 

quired in using it, and it improves with age, which can- 

not be said of other materials. 
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THE ECONOMICAL HANDLING OF FREIGHT. 

The article published on page 237 of our June issue on the 

“Design and Construction of Freight Steamships from the 

Cargo Transferring Standpoint,’ has brought forth a great 

many communications from our readers. Unfortunately, 

most of them are not intended for publication. Following 

are a few which we have been permitted to print. There are 

many important points still to be brought out in this dis- 

cussion, and we shall hope in a future issue to publish further 

discussion : 

Epitor INTERNATIONAL MARINE ENGINEERING: 

The article by Mr. H. McL. Harding on the importance of 

arrangement for freight handling in the designing of cargo 

steamers is most interesting and absolutely true. 

The trouble, so far as I see it, is that it is not to the ship- 

builder’s interest to spare sufficient time in developing a new 

construction, the results of which he must guarantee. If he 

builds something which has been proved successful in the past 

he escapes possible future trouble. Usually our. freight 

steamers, or, in fact, all our steamers, are built by the oldest 

captain and.engineer of the line putting their heads together 

with some favored shipbuilder, with the results mentioned by 

Mr. Harding. Of course, somebedy has got to pay for the 

work of developing a new design, and the natural person to 

pay for this is the one who is going to most directly benefit; 

that is, the ship owner. Until he can see this, and is willing 

to spend the money to have such a design prepared, I do not 

think we can expect much relief. Crinton H. Crane 

Epiror INTERNATIONAL MARINE ENGINEERING: 

The defects in design of freight steamships referred to by 

Mr. Harding in his articles in your June issue are mostly due 

to unknown conditions at the time the vessel was built, and, 

unfortunately, he compares vessels designed for straight-bulk 

cargoes to be delivered always at one point with vessels de- 

signed for general freighting business where the materials to 

be loaded or unloaded are unknown either as to quantity, 

weight or destination. 
Mr. Harding cites, as defects in design, the building of 

officers’ quarters, kitchen, mess room and even store rooms 

over the whole central portion of the vessel, thus greatly in- 

creasing the difficulty of reaching the cargo between decks. 

In this case he condemns what may be classed as the almost 

universal type of modern freight steamships for general 

ocean service. Let us see how far this condemnation is justi- 

fied. For general service the type of cargo steamer with 

engines in the stern was long ago abandoned on account of 

the difficulty of trimming with cargoes of varied specific 

gravities. These conditions are not present in the special 

service required of freight vessels on the Great Lakes. The 

placing of the engines in the center of the ship is now the 

almost universal practice for ocean carriers, except in the 

case of carrying oil in bulk, when the conditions become 

similar to those affecting the Great Lakes traffic. The bridge 

deck, then, became the natural type, and in ordinary freight 

vessels the length of the bridge deck is little more than that 

of the space occupied by the engines, boilers and coal bunkers, 

and in nowise interferes with the handling of freight through 

the hatches. The space under the bridge deck thus becomes 

the most suitable for accommodating the officers and crew. 

Mr. Harding advocates larger side cargo ports where side 

ports are used, and with only the handling of the cargo to 

consider the larger they are the better they will answer their 

purpose. The classification societies, however, are very par- 

ticular, and properly so, in regard to side ports, admitting 

them only when full compensation has been provided for the 

material cut away. They are of great use in coasting steam- 

ers, especially those whose service includes passengers as well 

as freight. For general freighting business and only long-dis- 

tance transportation, with facilities to handle freight of the 

most varied character, all handled by the appliances on the 

ship, I do not see how much improvement could be made on 

the ships of the American Hawaiian Steamship Company. 

The horizontal moving of freight between decks is a difficult 

problem, and many devices have been tried to reduce the 

labor. General freight cannot be piled to any great height, 

consequently the ’tween decks becomes a necessity, and when- 

ever a vessel can be designed to carry bulk cargo that can be 

piled to any height, then the special ship, as we have on the 

Lakes, appears. If to this is added a definite point of loading 

and discharging, where special machinery can be installed on 

land, then the conditions are perfect for a design of ship that 

will offer the least resistance to being filled or emptied of the: 

material she is designed to carry; but where the character of 

the cargo is unknown, and the points where it is to be loaded 

or discharged equally unknown, then the ship must be of a 

general type, the result of many compromises, not the best. 

that could be designed for any fixed conditions, but the kind. 

of ship that will meet all conditions fairly well in a general 

way, beside being entirely independent of all special shore: 

cargo-handling machinery. -The great bulk of general ocean. 

transportation is effected on such ships. 

Hatches are being made larger as the size of vessels in- 

creases, and if the height between decks could be made about 

10 feet electric travelers could be installed for horizontal 

movement to the hatches, all of which has been a matter of 

much thought on the part of both owners and builders. Steady 

progress is being made towards more economical handling of 

freight on ship board. The sorting of freight as it comes 

from the ship, especially those engaged in the coasting trade 

—and [I am thinking just now of the Pacific Coast, where 

freight is received up to the hour of sailing and from many 

consignees—involves much costly handling. Often a lot of: 

_ packages, delivered on the side of the dock in one lot from: 

the cargo boom, will have to be divided and trucked to four: 

or five different locations on the wharf. This is unavoidable: 

in a general coastwise freighting business. 

I have wondered if two-storied sheds on the wharves, with 

the outgoing freight arranged on the lower or wharf level 

and the incoming freight on the upper floor, would not be the 

better plan—both floors being served by a system of overhead 

travelers. If space were available at the land end of these 

sheds, teams and cars could be unloaded by arranging the 

system of travelers to extend over the railroad tracks and 

roadway, thus doing away with all hand-work and arranging 

outgoing freight so as to be readily reached by the ship’s 

hoisting gear, and taking the incoming freight as it is landed 

on the upper floor, and either stowing it ready for delivery 

or carrying it direct to the teams or cars outside. Such an 

arrangement leaves the whole wharf space, both above and 

below, available for sorting and stowing freight. Such a 

scheme is already partly in use at many places, and given the 

necessary space and the proper design of wharf sheds, the 

cost of handling freight and the time consumed can be ma- 

terially reduced. The problem as applied to general freight- 

ing is a difficult one, and progress will be slow in the future 

as it has been in the past. GeorcE W. DIckKIE. 

San Francisco. 

Epiror INTERNATIONAL MARINE ENGINEERING: 

I have read with considerable interest what Mr. Harding 

has to say on the handling of freight. The article criticises 

somewhat severely the present method of handling freight in 

coastwise cargo steamers. As fast as terminal facilities are 

brought up to date there is no question but that the ship- 

builder will be able to adapt the ship to the improved condi-~ 
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tions, but as long as side ports are placed in new and im- 

proved vessels, absolutely regardless of the structural re- 

quirements of the ship and merely to suit some old wharf, 

it is hardly possible for the shipbuilder to do very much. 

In connection with side ports taking the cargo from holds 

and ’tween decks, instead of the same going directly up 

through the ship and being transferred horizontally by over- 

head hoisting arrangements, as soon as such hoisting ar- 

rangements are in general use, trunk hatchways through 

passenger accommodation can always be arranged for. I 

would call attention to the fact that bulk carriers in the coast- 

wise trade are all being built to suit modern handling facili- 

ties, such as coal and ore carriers. The writer of your article 

quotes Lake steamers as having clear decks amidships with no 

obstruction. These Lake steamers to which he refers are 

mostly in the bulk-carrying business, with machinery aft. 

This location for machinery is not advisable in general freight 

steamers, because questions of trim will come in, and if the 

vessel carries passengers may be serious enough to cause con- 

siderable discomfort. It should also be borne in mind that 

the Lake vessels can be very long, relative to their depth, 

owing to the smaller stresses set up by the motion of the 

water in the Great Lakes, as compared with that of the ocean. 

Mr. Harding remarks that crews’ quarters should be at 

the ends of the vessel, and clear decks amidships to avoid 

blind hatches. There is no reason why, in freight steamers, 

with machinery amidships, the crew’s quarters should not all 

be in a double-story house on the weather deck. They will 

thus be in the most comfortable part of the ship, and at the 

same time get the benefit of all the air and light that can be 

obtained. As regards hatches, there is no reason why the 

whole upper deck along the center line should not be open 

hatchway, with just enough space between for winches and 

masts. Large hatches are coming more and more to the 

front in every design that is gotten out. When comparing the 

costs between manual and machine-handled freights, as is 

done by the writer in this article, some figures should be 

included showing the additional first cost of the machinery 

when making the comparison with manual labor. 

In general, Mr. Harding’s article presents a very interest- 

ing resumé of cargo-handling questions, but it should be 

borne in mind that the shipbuilder cannot go ahead of the 

terminal facilities. Navat ARCHITECT. 

Philadelphia. 

Eprtor INTERNATIONAL MARINE ENGINEERING: 

The numerous articles that have been written by Mr. 

Harding and others on the mechanical handling of freight at 

terminals will undoubtedly result in some improvements, as 

these writers have put forth some very good ideas that must 

cause those in the business of handling freight to give some 

consideration and renewed activity. 

Your article, and most others on this subject, have dealt 

mostly with generalities, and have neglected the small details 

involved which add so much to the cost. Vessels engaged in 

the transportation of ore and coal on which such remarkably 

low cost for transferring has been achieved receive their 

cargo by. gravity and discharge it in uniform units by the use 

of grab buckets, and this material is discharged into a vehicle 

easily and quickly placed to receive it and easily and quickly 

removed. A vessel arriving at a pier with a miscellaneous 

cargo of, say, 2,000 tons cannot discharge its cargo by means 

of a grab-bucket, but almost every individual article must 

have a sling placed around it to receive the hoist hook. It is 

the placing of this sling around the packages that requires 

such a large force of men in the hold of a vessel and which 

brings up the cost of removal. The package is hoisted onto 

the pier at practically the same cost as a grab-bucket transfers 

its load. The 2,000 tons of cargo removed will necessitate 

the use of about 1,000 trucks to take it away from the pier on 

which it is unloaded, as the trucks will not average more than 

two tons each, whereas a coal or ore car will carry 50 tons. 

If these 1,000 trucks could be placed on the pier as easily and 

quickly as the coal or ore car can be placed to receive its 

freight, the vessel could place its cargo into the truck almost 

as cheaply as the grab-bucket places its load in the coal car. 

It is not possible, however, to accomplish this desirable con- 

dition, and therefore of necessity a considerable amount of 

the freight must be stored in piles on the piers, which means 

that after being deposited by the ship’s machinery it must be 

moved to some other point on the pier where there is room to 

store it. This feature adds another heavy cost to the problem 

of delivery. 

No doubt considerable saving could be accomplished by 

enlarged hatches on freight steamers, but to accomplish what 

Mr. Harding points out would require that the hatches be very 

much larger than the enormous hatches on Lake steamers. 

On the latter type of vessel the material is of a character that 

it will flow by gravity to a point where the grab-bucket can 

reach it. In the present state of the art of shipbuilding it is 

necessary to use some of the area of the deck, particularly 

amidships, in which to place the material necessary to give a 

vessel sufficient longitudinal and transverse strength to pass 

through heavy seas, and whatever area is allowed for this 

purpose will of necessity require some of the freight to be 

dragged in the hold, as Mr. Harding points out. This feature, 

while objectionable, adds very little to the cost of hoisting. 

The serious problems to overcome are: First, to provide 

some method by which packages can be picked up by hoisting 

machinery in an economical way without injury to the pack- 

ages, and, second, avoid storage and transference on the pier. 

Anyone who investigates this subject thoroughly will find 

that these two features, together with the classification in- 

volved, amount in cost to about 80 percent of the cost of 

delivering or receiving freight from the steamer’s hold. 

These features, yet involved, would seem to be the ones to 

attack. F. L. Du Bosoue. 

Jersey City. 

Epiror INTERNATIONAL MARINE ENGINEERING: 

The article by Mr, Harding in your June issue brings up a 

subject of great economical importance. It is self-evident that 

to remove a ton of freight vertically less power is required 

than to move it horizontally; that is, under conditions which 

are to be found aboard ship in its loading and unloading. It 

is conceivable that this might not be true in all cases, but in 

plain, everyday practice the statement stands. 

In his description of a vessel especially designed with this 

idea of vertical hoist in view, the cost of removing cargo 

was cut from about 39 cents to 21 cents per ton. This is cer- 

tainly a very satisfactory showing; but a further saving will 

be shown after the appliances and conditions are better under-, 

stood. Marine men wisely look first to safety in ships. Valu- 
able lives and cargoes are to be transported safely. While 

conservatism is commendable in the naval architect, has he 

not somewhat lagged behind in recognizing the great ad- 

vance made during the last few years in the quality of ma- 

terial used in ships and the gain which is to be found in 

better forms in which the material can be secured? We cer- 

tainly now have material which is of far greater strength 

than that obtained thirty years ago, and this is:to be found in 

almost infinite variety of forms and weights, yet there is a 

clinging to designs which could be most advantageously 

changed, merely because they seem to have become recognized 

as satisfactory and are not changed from lack of boldness. 

We must not, however, lay all this conservatism to the 

engineer or naval architect, or to those who handle ships. 

The constructors are seriously handicapped by classification 
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societies as well as by the marine insurance companies. It is 
quite natural that those who write insurance base their rates 

on past experiences, and are not likely to be blamed for a 

desire to stick to that which they know of rather than to fly 

to that they know not of. A vessel is built with a view to 

obtaining fair returns on the money invested, and an increase 

of insurance is a serious matter. Yet the saving which ap- 

parently can be effected by more carefully considering freight 

handling, both as to its actual cost and a lessening of break- 

age, it seems, would place the shipping people in a position 

where, at worst, they could pay more for insurance if the in- 

creased facilities in handling freight brought into question the 

strength of the ship. When one looks at the very small pro- 

portion of hatch space it becomes apparent that the vertical 

lift, which we must admit costs less than the horizontal push 

and pull, is only applicable to a very small percentage of the 

cargo space. To obtain a vertical lift for the entire cargo is, 

of course, impossible. In one vessel, built expressly for 

economical handling of freight, only 68 square feet of hatch- 

way was provided, which was about 1% percent only of the 

entire cargo floor space of a single deck. Now there is no 

doubt but what a vessel could be designed with a very much 

greater hatch space than 1% percent. In fact, the very vessel 

referred to could by slight alterations be made to have 25 

percent instead of 1% of the cargo hatches. 

The Lake steamers are constantly referred to as ex- 

amples of the advantage of large hatches; but, of course, the 

cargoes of these vessels is stable, and never miscellaneous, 

and there is no fair comparison between a Lake ore-carrying 

freighter and an ocean-going freight-carrying steamer. Ves- 

sels have been built for ore-carrying across the Atlantic that 

have very large hatch proportions, and they have proved satis- 

tactory except in one case, where the load was injudiciously 

distributed, and, of course, it is utterly beyond the naval 

architect’s power to build a vessel which, if improperly loaded, 

will not, to a certain extent, be damaged. Where the com- 

posite vessel is to be considered, that is, freight and passenger, 

the inevitable engineering compromise has to be met. But it 

will not be many years before the freight and passenger traffic 

at seawill be as clearly divided as are the same traffics on shore. 

It is difficult to get an expression from those actually em- 

ployed in loading and unloading vessels, as what they say 

would be looked upon as a criticism of their superiors. The 

boat men say that the subject belongs to the naval architect 

and shipbuilder, and architect and shipbuilder in turn seem 

inclined to believe that to take the line of least resistance is 

best and to provide simply what is asked for rather than 

suggest something new. But it does strike one as absurd in 

a day when labor has become so expensive that we continue 

to place the cargo in a vessel practically as it has always been 

done in the past. The danger to the stevedore is an item, 

and it is not an imaginary one. Maiming or killing men must 

‘tesult in financial loss, and by a system of a direct hoist the 

danger of men being maimed would be considerably dimin- 

ished and a corresponding decrease in expense follow. 

It would seem that the shipping world has been content to 

push, haul and pull with main strength and awkwardness the 

‘cargoes of the ships, and that it is pretty nearly time that a 

change be made. W. D. Forses. 

New London. 

Epitor INTERNATIONAL MARINE ENGINEERING: 

Mr. Harding says “‘by the latest methods the freight can 

be taken from the holds to cars, to warehouses, or to any por- 

tion of remote sheds without rehandling.” A complete de- 

scription of the “latest methods” would be exceedingly inter- 

esting and instructive. The writer does not know of any 

modern installation where this flexibility can be attained with- 

‘out rehandling, in any such capacities as are required in dis- 

charging or in loading an ocean steamship. In fact, it is my 

belief, after a comprehensive study of existing conditions, that 

the successful handling of miscellaneous package freight de- 

mands that it shall be rehandled on account of sorting, classi- 

fying and properly collecting and distributing the packages, 

unless all of it goes directly from ship to railroad cars, or 

vice versa. The port of Hamburg, Germany, has a large and 

modern equipment for unloading steamships, consisting of 

batteries of revolving cranes, which hoist the freight from the 

hold and deposit it on the dock or on cars—all freight depos- 

ited on the dock must of necessity be rehandled. 

It would not be difficult to design a perfectly flexible system 

for loading, unloading, conveying and distributing freight in 

almost any manner desired without rehandling for a very 

small or limited capacity, employing only a few units, but for 

such capacities as would be required for handling ocean freight 

the arrangement becomes so complicated and the number of 

units so great that interference and confusion is the result. 

While I do not advocate the rehandling of freight as a general 

proposition, I do believe in rehandling it as a necessary evil in 

order to attain the desired results. Rehandling of freight 

when done in connection with a mechanical system does not 

spell the additional expense and congestion involved in re- 

handling in connection with the manual labor method. We 

must learn to distinguish between rehandling in conjunction 

with mechanical conveying and rehandling in connection with 

manual labor. 

For the loading and discharging of ocean vessels we can do 

no better than follow the general scheme of handling coal and 

ore on the Great Lakes. The same principles can be applied 

in the same way with the necessary detailed modifications to 

suit the material handled. 

For loading vessels the ore jis brought to the dock from all 

directions in railroad cars and dumped into a storage bin 

alongside the vessel. The railroad cars may be considered 

as units of a conveying system, each coming from a different 

place, but all of them finally assembling on the dock and trans- 

ferring their loads, not directly to the ship, but to the dock. 

The reason for this is that the entire cargo can be assembled 

on the dock ready to be loaded into the vessel in the shortest 

possible time. The ore is now rehandled; that is, other means 

are employed for putting it into the vessel. True, this consists 

only in opening the gates of the bins by machinery and allow- 

ing the ore to run into the vessel by gravity. However, the 

cars could have been dumped directly into the vessel, and it is 

often done this way, both in the case of coal and ore, but the 

process requires much more time, hence rehandling is resorted 

to without material increased cost for loading the vessel rap- 

idly and efficiently. 

Package freight should be handled in much the same man- 

ner. It should be brought to the piers in railroad cars and 

drays, and unloaded within range of the vessel-loading ma- 

chinery if conditions permit, otherwise it may be unloaded by 

mechanical conveyors, which will bring it as well as freight 

from various parts of the pier shed, or warehouses within 

range of the vessel-loading machinery to which it will be trans- 

ferred (rehandled) and put into the vessel at the maximum 

rate of speed. In order that the vessel-loading and unloading 

machinery should work at maximum speed and efficiency, its 

duty should be limited to transferring freight between vessel 

and pier, or cars or conveyors on pier which would collect or 

distribute the freight to distant points. 

For the mechanical handling of freight there will not be re- 

quired any new types of machines—it is rather a matter of 

applying well-known and well-tried devices to the handling of 

freight, and designing an entirely new and suitable type of 

steamship pier to accommodate such machinery, and also im- 

proving the design and construction of steamships to make 

their holds more accessible. M. B. WATERMAN, 



International Marine Engineering JuLy, I91I 

Progress of Naval Vessels. 

The Bureau of Construction and Repair, Navy Department, 

reports the following percentages of completion of vessels for 

the United States navy: 

BATTLESHIPS. 

Tons. Knots. May 1. June 1. 
Florida 20,000 2034 Navy Yard, New York...... 92.7 93.4 
WRIN Godo000 20,000 2034 New York Shipbuilding Co.. 98.0 98.3 
Arkansas 26,000 20% New York Shipbuilding Co.. 64.7 66.2 
Wyoming 26,000 2032 Wm. Cramp & Sons..%...... 61-5 65.6 
Texas coon BOO Wil Newp’t News Shipbuilding Co. 9.3 13.5 
New York... 27,000 21 Navy Yard, New York. %.... 0.0 0.4 

TORPEDO-BOAT DESTROYERS. 

Mayrant .... 742 2934 Wm. Cramp & Sons......... 96.5 99.4 
Monaghan .. 742 2914 Newp’t News Shipbuilding Co. 91.5 98.1 
Walke ..... 742 2914 Fore River Shipbuilding Co.. 97.8 98.5 
Ammen .... 742 291% New York Shipbuilding Co.. 99.2 100.0 
Patterson ... 742.2932 Wm: €ramp & |Sons. 372-2... 78.3 82.3 
Fanning .... 742 2914 Newp’t News Shipbuilding Co. 15.3 21.5 
IEIABS Sacco 742 29% New York Shipbuilding Co.. 8.7 10.4 
Elen evar: 742 2914 Fore River Shipbuilding Co.. 10.0 10.9 
iBealetiterine 742 29% Wm. Cramp & Sons...%.:.. 11.8 22.7 
Nannettwereieces LQ BA  leevdn bron \WherdSoaco6abdn000 19.6 Sila, 
Jenkins 742 299% Bath Iron Works............ ae) 26.9 

SUBMARINE TORPEDO BOATS. 

SEA 5ac0a06 Newp’t News Shipbuilding Co. 86.2 87.1 
CHIR) Goanocc Union Iron Works.....%.:.. 87.7 89.7 
Barracuda .. Union Iron Works.......... 87.9 89.6 
Rickerelamererers MhewMoraniCowneeeeeeereeeiee 84.2 84.6 
Skatewereeret ANN Ween COssocoossccaoce 84.4 84.5 
Skipjack .... Fore River Shipbuilding Co.. 85.8 91.1 
Sturgeon ... Fore River Shipbuilding Co.. 85.0 89.5 
Munnar Newp’t News Shipbuilding Co. 73.1 74.0 
Thrasher ... Wim (Grampa cesonseeeeicrrcr 8.8 41.5 
Seawolf 2... Union Iron Works.......... 23.8 31.2 
Nautilus .... Whaviorn | Wror W/O. 000000000 23:8 31.2 
Garfisherrere hem Moran Commeervcdetereeicre 21.8 27.9 
Rurboteeneere cakes Bai Cokancprrerrirere. 11.5 16.0 

ENGINEERING SPECIALTIES. 

Diesel Engines for -Auxiliary Purposes. 

The auxiliary most frequently used on board ship is that 

which generates electric current, and for this use the Diesel 

engine is most applicable. In ships where oil is used as fuel 

the same class of oil can be used for Diesel engines. 

The Diesel Engine Company, Ltd., 179 Queen Victoria 

street, London, E. C., has brought out a high-speed multi-. 

cylinder type of engine from 5 horsepower up. Every care 

has been taken to reduce weight yet maintain solidity, and 

the balancing is such as to reduce vibration to a minimum. 

The arrangement for the supply of lubricating oil and cooling 

water is based on vears of experience. The oil injected in 

the cylinder is ignited without the aid of any special appa- 

ratus. The compression of the air drawn into the cylinder is 

carried so far that the temperature reached thereby is suf- 

ficient to ignite and burn the spray of oil, and it is especially 

to be remarked that the pressure during the cycle does not 

exceed the compression pressure, whether the engine be work- 

ing on the two or four-stroke principle. Great care has been 

taken in the selection of suitable material for the construction 

of the engines. The crank-shaft, of Siemens-Martins steel, 

is bedded in the bearings, lined with white metal, and to these 

the cylinders are rigidly secured by means of steel columns. 

The liners are made of close-grain cast iron, and the valves, 

which are all placed in the cylinder cover, are also cast iron, 

seated in removable seatings. A sensitive governor controls 

the fuel supply to the engine, and admits to the cylinder only 

the quantity which is required at the very moment. 

Electric Motors for Shipyard Tools. 

Messrs. T. W. Broadbent, Ltd., of Victoria Electrical 

Works, Huddersfield, are makers of complete electrical equip- 

ments suitable for shipyards and other work of a like nature. 

They have placed on the market a line of three-phase gen- 

erators, delivering from 6 kilowatts at 750 revolutions per 

iN 

minute up to 250 kilowatts at 375 revolutions per minute. 

They are of the rotating field type, with laminated magnet 

cores and poles and cast iron central yoke. The stators are 

borne on planed seatings on the bedplate. The stator is of 

the slotted type, with partly open slots, and the winding is 

very effectively ventilated. Each machine is excited from a 

small continuous-current machine, which is carried on an 

extension of the bedplate. They are built for a power factor 

of 85 percent, the rise of pressure, with fixed position of the 

field regulator, from full load to no load not exceeding 18 

percent, and the rise of pressure on a lighting load only being 

4 or 5 percent. The fly-wheel effect of the heavy rotors of the 

dynamos being driven at a high speed is very effective in 

keeping both voltage and frequency constant. 

All motors are wound with wire and insulating materials 

that are unaffected by heat, therefore standing very large 

overloads. The rotor bars are electrically connected to the 

short-circuiting rings, and mechanically expanded after being 

driven into the holes in the short-circuiting rings, obviating 

the use of solder. All ratings of motors are conservative and 

are guaranteed to give larger overloads than usual. 

Davidson Electrically Operated Triplex Pump. 

The M. T. Davidson Company, of 154 Nassau street, New 

York, U. S. A., is making an electric-driven pump for ship 

use. It is of the triplex direct-drive type and has been sup- 

plied to some of the later naval ships of the United States. 

These pumps are used principally for fresh-water service, 

maintaining the required pressure automatically by the usual 

method of electric control. Our illustration shows a very 

compact pump, the position of the motor being such as to 

occupy space, practically, within the outside dimensions of the 

pump itself. It is thus self-contained, requiring no expensive 
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foundation. Three single-acting plungers of bronze or steel, 

working through deep stuffing-boxes, give ample bearing sur- 

face and prevent leaking. The crank-shaft, as well as the 

connecting rods, are of steel, the main bearings being bab- 

bitted and the rod ends fitted with half brasses. The gears 

are cast iron, accurately cut, and are usually provided with 

cases. The driving pinion on the motor shaft can be made of 

rawhide for quiet operation if desired. 

Shipyard Winches and Capstans. 

Messrs. Royce, Ltd., Trafford Park, Manchester, build a 

motor-driven winch which is a very compact design, the bar- 

rel, gear, motor, and control gear being all contained on a 

single cast iron bedplate. The barrel is arranged to run free 

on the shaft and is connected thereto by means of a clutch 

controlled by a hand lever. It is provided with a band brake, 

operated by a foot lever, so that it may be disconnected from 

the rest of the gear and loads lowered rapidly on the brake. 

One end of the barrel shaft is provided with a warping drum. 

The motor, totally enclosed, is bolted direct to the baseplate 

and drives the barrel through a train of machine-cut spur 

gearing, the pinions being of mild steel, and where possible 

forged solid with the shaft. The brake drum is fitted to the 

motor spindle, the brake being of the band type, applied by a 

weighted lever and released by a double solenoid, so that the 

brake automatically applies itself when the circuit is broken 

and is released when the motor is started. In order to pre- 

vent the too sudden application of this brake a dashpot is 

fitted to the brake lever. 

A special feature of the winch is the patent “slipper wheel” 

device in the train of gearing, consisting of a spur rim 

clamped between the two side plates by means of spring 

washers and arranged to slip in the event of the load on the 

barrel exceeding the normal, thus protecting the gearing and 

motor. Another important feature is that the bearings are 
self-aligning. The-controller is of the tramway type, bolted 

direct to the baseplate and complete with separate resist-— 

ances. 

Direct=Driven Electric Light Sets. 

An engineer would enjoy the study of the Messrs. Clark & 

Chapman, Ltd., engines, as shown on the illustration which we 

give. Here is found:a most compact plant, which can be set: 

almost anywhere on board a ship, and this company produces 

not only the open type, but inclosed type, which is preferable 

under certain conditions. It is always a question whether we 

want everything in the engine line where we can see it and 

get at it, or whether it is best to have it entirely inclosed. The 

inclosed engines of this company take but a moment to strip 

them of their covering, and then it is to be remembered that 

the care which has been given the design and the excellent 

workmanship used, and material selected, reduce to a mini- 

mum the necessity of more than an occasional touch on the 

bearings and constant and proper lubrication. 

While the turbine engines are very popular for electric 

drive, we notice that the reciprocating engine of this type 

holds its own, especially where vessels have to go long dis- 

tances and opportunities for repair of the steam turbines 

would, of necessity, be limited. 

12 K. W. Speedway Gasolene Lighting Set. 

This set is built by the Gas Engine & Power Company and 

Charles L. Seabury & Company, New York, for service 

aboard large yachts requiring considerable electrical power 

for: winches, sail hoists, searchlights, etc. It is light and 

occupies small space, which is an advantage not only for 

marine work but in many stationary installations. The motor 

is four-cylinder, four-cycle, 6-inch bore by 6-inch stroke, 

being exactly the same as a regular Speedway marine motor 

of the same size. A few distinguishing points about the motor 

are as follows: Valves all operated by a single cam shaft, 

inlet being over the exhaust in a single-sided cylinder. The 

inlet is operated by a push rod and rocking lever. Valves are 

all solid steel, the inlets working in cast iron cages which are 

arranged for easy removal. All cams, rollers and pins sub- 
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ject to excessive wear are case-hardened. Pistons are fitted 

with five spring rings and made light to eliminate vibration. 

Connecting rods are drop-forged steel. The upper ends are 

fitted with phosphor bronze bushings. The lower ends are 

the regular marine type, with bronze babbitted boxes. Cyl- 

a 

inders are ground standard and pistons are ground slightly 

taper, small at the top to allow for expansion. Ignition is 

the jump spark type, with current supplied by a high tension 

Bosch magneto. The motor is fitted with a nine-feed-forced 

feed oiler, a water-jacketed exhaust manifold, and Pickering 

governor driven from the cam shaft. This governor acts upon 

the throttle of an 14-inch Kingston carburetor, regulating to 

within 2% percent between full load and no load. 

Coupled direct to the motor is a Diehl 110-volt generator, 

wound for 600 revolutions per minute. The weight of this set 

is 2,400 pounds, and it occupies a floor space of 6 feet 6 inches 

by 2 feet 2 inches. The total height is 3 feet 8 inches. 

An Engine Indicator. 

What the engines are doing after a signal has been set 

Yrom the bridge is made instantly known by the McNab indi- 

cator. This little appliance is being made by the McNab 

British Indicator Company, Queens Insurance Building, Liver- 

pool, also in Bridgeport, Conn. It has the great advantage 

of being very simple, consequently reliable, and far from 

expensive either to buy or install. All there is to it is a small 

air pump attached to the reciprocating part of an engine, or 

by an eccentric if a turbine is used. The air pump is led 

up to an indicator in the pilot house, or anywhere on the 

bridge or alongside by 3%-inch piping. The following is an 

explanation of how this valuable instrument works: 

The engineer on receiving the signal to go ahead first 

throws his valve gear in the ahead position, and as the small 

indicator cock is attached to the valve gear he automatically 

opens the port on the indicator cock. The engineer then 

opens the stop valve, which starts the main propelling engine. 

This starts the agitator, which is connected to the engine, 

and works in unison. At every revolution of the propelling 

engine the agitator forces the air along the single air pipe 

through the cock, and then along the pipe corresponding to 

the direction of the flow. The displacement of air enters 

under the small piston. In the indicator glass tube, which 

drives it to the top of the tube at each revolution of the 

engine, indicating every rise and fall of the engine piston 

ahead or astern and registering every revolution. The ahead 

and astern indicators operate the same, only the direction of 

air is automatically altered from one to the other as the 

engine is reversed. ; 

Oerlikon Electro=Hydraulic Portable Riveter. 

This production of Maschinenfabrik Oerlikon, Switzerland, 

is credited with driving one thousand 34-inch rivets in ten 

hours with three men, one at the machine and two bringing 

up and handling material. The apparatus can be employed 

either in shops or one outside construction work. It can 

be slung into any conceivable position on the crane hook, 

and it makes the work very easy to accomplish. No com- 

pressed air or hydraulic pipes are required, nor any pumping 

installations. The Oerlikon riveter, it can be seen, is inde- 

pendent of locality. It can be used wherever a flexible cable 

may be connected by means of an ordinary plunger switch to 

an electric supply circuit. 

standard or special jobs in 

It is, therefore, adaptable for any 

factories or on outside work. 

The riveter, combining prime mover and plunger in one 

apparatus, is tested at the works and carefully adjusted, and 

is therefore ready for use immediately on delivery, either in 

shops or on outside work—an additional advantage to com- 

mend it to users. 

Siemens Brothers Searchlights. 

A searchlight is an article which must be absolutely reliable 

or it is valueless. Messrs. Siemens Brothers Dynamo Works, 

Ltd., London, make one which has this prerequisite. In the 

them the very best used in 

material is employed, and the workmen who are producing 

the lamps are thoroughly skilled in all operations from end 

construction of the mirrors 
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to end. The company supplies all styles and types of search- 

lights, and their business has reached its present proportion 

by the closest study of what is required and the ability to 

produce what is wanted in a thoroughly workmanlike man- 

ner. No detail has been overlooked, from the automatic feed 

mechanism to the ventilation of the lamp and insulation of 

the wires. The company is supplying the British Admiralty 

and War Office as well as foreign governments with their 

searchlights. 

A New Nautical Instrument. 

A tide indicator, put on the market by Messrs. Heath & 

Company, Ltd., of Crayford, London, is something marine 

men will appreciate in the highest degree, as by its use, al- 

most at a glance, the water level above low water is shown 

without any calculations whatever. The instrument is made 

THE LENTHALL TIOE. INDICATOR. GRAPHICAL HODEL. 
(sisi : 

|CTIONS FOR USE, 

Time 
High Water | 

in two styles, one of which we illustrate. As a proof of the 

reliability of the tide indicator, we might mention the fact 

that one has just undergone a practical test, extending over 

several weeks, on one of the steamships of the Trinity House, 

London, with very favorable results. 

Ventilating Fans. 

There is a growing appreciation of the advantages of good 

ventilation, so that there is an increasing demand for simple 

and inexpensive devices for the ventilation of staterooms, 

cabins, ticket offices, lavatories, toilets, kitchens and dining 

rooms aboard ship. This demand is met by the Sirocco elec- 

tric utility blowers, manufactured by the American Blower 

Company, Detroit, Mich. 
These little blowers can be used as “buzzers,” simply stir- 

ring up the air, adding to the comfort of the occupants of a 

room by keeping it in motion, or they can be so installed as 

to bring in fresh air from outside; or, on the other hand, to 

exhaust the foul air from the apartments. . These small sets 

are valuable also in shipyard equipment for a variety of 

uses, such as cooling and ventilating small offices, engine 

rooms, boilers during repairs, and overloaded motors. 

Because of the high mechanical efficiency of the Sirocco 

turbine type wheel, the electric current consumption is so 

small as to be almost insignificant. The smallest of these 

blowers uses less than half the current consumed by an ordi- 
nary electric lamp. 

The Ross=Schofield Marine Boiler Circulator. 

Many attempts have been made to promote circulation of 

water in marine boilers. The Ross-Schofield Circulator, 

manufactured by the Ross-Schofield Company, 39 Cortlandt 

street, New York, is the latest device to be put on the market 

for this purpose. Our illustration shows the furnace and 

combustion chamber of a Scotch marine boiler equipped with 

this system; in the installation of which no part of the boiler 

is drilled or otherwise damaged. 

It consists of a steel plate, supported on the short stays, 

completely enclosing the water space back of the combustion 

chambers, except at the top and between the furnaces at the 

bottom; steel plates, supported by the tubes, placed in front 

of the combustion chambers and on each side of each furnace 

or bank of tubes; a back hood anda front hood. Two spaces 

are thus provided, which operate in parallel, their superim- 

posed curved hoods promoting longitudinal and elliptical cir- 

culation of the water by utilizing the natural force of the 

steam bubbles. These bubbles, passing up through the guiding 

compartments and issuing from the curved hoods, throws the 

ascending streams of water in a horizontal direction, eliminat- 

ing the vertical mechanical projection of water particles, and 

promoting a flow which continuously draws the water from 

the lower and colder part of the boiler up between the guiding 

plates, thence propelling it longitudinally toward the front, 

rapidly establishing constant and effective circulation, which 

is maintained. The mammoth TJitanic, among other trans- 

Atlantic ships, is equipped with this circulator. One company 

alone has ordered fourteen equipments. 
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Watson-Stilliman Hydraulic Press. 

The Watson-Stillman Company, New York, has added to its 

line another hydraulic press which is specially adapted to 

forcing bearings, but is also a handy tool for general machine 

shop use. The weight shown on the left counterbalances 

the ram, which can be handled independently of the pump by 

means of a rack, pinion and lever arrangement. A hole 

through the platen permits work to be projected or forced 

through. The capacity of the press reaches its maximum of 

30 tons under a hydraulic pressure of 6,250 pounds per square 

inch, which may be produced by using either a hand or belt- 

driven pump attached to the pipe the cut shows. The length 

of stroke of the ram is I8 inches, and its diameter is 3% 

inches. An 18-inch stroke suffices for most press fitting. So 

long a stroke is often desirable because it increases adapta- 

bility of the press. 

Steam Turbine Outfits for Electric Generation. 

The turbine dynamos which Messrs. Greenwood & Batley, 

Ltd., Leeds, are supplying ships, yachts, etc., employ the De 

Laval system of turbine, which they own for England, for 

their drive. A late catalogue, just received, shows some very 

interesting and neat electric lighting sets, which will appeal 

to marine men on account of the small space they take up, 

their general appearance, and, above all, their reliability. 

This company does not build De. Laval turbines above 600 

brake-horsepower, but is prepared to furnish any output be- 

low the powers named, down to even as small power as 3 

brake-horsepower. 

Thornycroft Motor=Driven Power and Electric Light 

Plants. : 

John I. Thornycroft & Company, Ltd., London, are offer- 

ing a complete line of centrifugal: pumps and electric 

plants which are run by internal combustion engines. The 

lighting outfits have an electrical output of from 3.5 kilowatts 

up to 45.5 kilowatts, and their pumping outfits have a dis- 

charge of from 110 gallons per minute to 1,800 gallons per 

minute. 

We illustrate an electric lighting set which, in the 3.5 kilo- 

watt size, would measure 64 inches long, 40% inches wide and 

stand 20 inches high, while for the larger sizes named the 

measurements would be 146 inches long by 43 inches wide by 

72 inches high. The combination of pump and generator, 

which is turned out by this firm, is one which should attract 

the attention of naval architects on account of its compact- 

ness, as this feature will make it most valuable not only for 

small vessels but for ships of all sizes. The John I. Thorny- 

sees Fae pes 

croft & Company are noted for their care of detail, and in 

such plants as we have referred to evéry precaution has been 

taken to eliminate things that are trappy, and most reliable 

outfits are the result. 

Freight Handled Mechanically. 

The accompanying view shows a Jeffrey portable con- 

veyor which has been installed for the Vacuum Oil Company 

for delivering outgoing and receiving incoming light freight at 

the Sydney, Australia dock. This machine constitutes an 

unique freight-handling plant, electrically driven, with 1%4- 

horsepower motor, capable of handling 1,000 cases or light 

packages per hour. The length of the boom is approximately 

24 feet, and it is so arranged that it can be raised or lowered 

as may be necessary on account of the tide. The portable 

truck carrying the boom travels on a track extending the 

entire length of the dock, allowing the machine to be placed at 

the most convenient point for unloading, or loading, as the 

case may be. This boom is equipped with a continuous- 

moving Jeffrey conveyor belt. It is upon this belt that the 

outgoing freight is delivered; the cargo placed on the belt by 

human labor descends to the barge, from where it is again 

handled and piled. The view shows the boom lowered, and 

gives a clear idea of the method of unloading. The boxes 
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travel along on the belt and are delivered automatically to 
the waiting drays. This method has minimized labor, and is 

claimed to have reduced the cost of handling at least 50 

percent. This machine was furnished by the Gibson, Battle 

Company, Sydney, Australia, agents for the Jeffrey Manu- 

facturing Company, Columbus, Ohio. 

Searchlights. 

The Carlisle & Finch Company, Cincinnati, Ohio, besides 

making most admirable searchlights for marine use, can sup- 

ply them for many other purposes, where a long-continued 

run is necessary, such as guarding wharves, furnishing light 

for loading or unloading vessels. Our illustration shows a 

32-inch deck projector, but the company makes these up to a 

diameter of 38 inches and in endless variety of types, applic- 

able to all styles and descriptions of vessels, and even for 

small launches. Carbon-fitting mechanism is very sensitive 

and the carbon carriers are supported on two parallel brass 

rods, and are moved towards each other by means of a right 

and left screw. This screw is actuated by a shunt magnet, and 

the length of the arc is maintained absolutely uniform, no 

matter in what position the mechanism is placed. No other 

projector possesses such an accurate and reliable method of 

feeding the carbons together as they are consumed. 

All parts of the mechanism are below the metal shield, and 

the slender carbon holders are the only parts which are in the 

line of the-light. 

E. M. I. 

Messrs. Hogan & Wardrop, of London, are making cabin 

fans which are designed with special care in order to take up 

as little headroom as possible, as this, of course, is of prime 

importance in ship work. The feature of these fans is the 

ease with which they can be attached and detached by simply 

turning the thumb nut. In many English ships the cabin fans 

are hired to the passengers for the trip and are not furnished, 

Cabin Fans. 

as is common on some lines. This point of detachability, 

therefore, is most advantageous. By means of the same 

thumb nut the angle of the fan can be changed so as to 

deliver air in any direction, and the volume of the air de- 

livered can be evenly regulated, so there is no need of hay- 

ing either a storm or a dead calm, and this feature will be 
most highly appreciated by all who travel in warm climates. 

Electric Drive for Shipyard Tools. 

The patent electric drive for machines, as made by Messrs. 
Vickers, Ltd., Sheffield, claims many advantages, the chief 

being that the motor itself reverses and is directly geared to 

the driving screw or rack wheel of the machine. Other ad- 

vantages can be stated as follows: ’ 

Absence of all trouble due to the use of belts; perfect con- 

trol over the cutting speeds; increased output is obtained ow- 

ing to the control of cuts; dispensing with a good deal of 

the mechanical gear which would otherwise be necessary. 

The system is applicable for driving all classes of recipro- 

cating tools, including every type of planer and large slotting 

and shaping machines. Messrs. Vickers, Ltd., have con- 

verted plate edge planers cutting both ways up to 60 feet per 

minute and table planers of all sizes from 3 feet 6 inches to 

12 feet wide. We illustrate a plate edger fitted with the 

drive. 

Brush Electric Lighting Set. 

The Brush Electric Lighting Set is manufactured by the 

Charles A. Strelinger Company, Detroit, Mich. It consists of 

the Brush balanced two-cylinder, internal-combustion type of 

engine, direct connected to generator. The outfit is very 

compact and complete, including switchboard and all neces- 

sary instruments and ignition apparatus. Either gasoline 

(petrol) or kerosene may be used as fuel. 

The regulation obtained is believed to be decidedly better 

than that of the average steam engine. The current may be 

used not only for lighting but for heating, cooking, pumping, 

ventilating and many other purposes. A plant of this kind 

is especially desirable to have as a reserve on vessels where 

wireless apparatus is used. Its compactness permits installa- 

tion almost anywhere on an upper deck to be utilized in case 

of mishaps to the regular power plant. 

The accompanying picture shows the launch Calcite, of 

Seattle. This is equipped with a Brush Electric Lighting Set, 

which not only furnishes electric light but the current for 
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searchlights, four electric heaters and electric cooking ap- 

paratus. This launch is of heavy construction; is used for 

towing barges, sailing vessels, etc.; picking up logs, protecting 

booms; also for transportation and pleasure purposes. The 

outfit is said to be giving excellent satisfaction, operating in 

the most quiet manner, being run by the regular ship’s crew, 

none of whom is familiar with gas engines. 

Lighting Set. 

Lighting sets consisting of vertical self-oiling engines direct 

connected to standard makes of electric generators are placed 

on the market by the American Blower Company of Detroit, 

Mich. The enclosed frame of the engine protects it from 

dust and dirt, and as the enclosing panels are easily removed 

by simply turning a milled hand nut, the working parts are 

as readily accessible as in an open frame engine. These sets 

weigh inside of one pound for every 3% watts output, which 

is as light as any engine can be made and still have ample 

strength for long and continuous service as is demanded 

aboard ship. 

The engines used in connection with these lighting sets 

differ from all others in the system of lubrication employed. 

Every frictional surface is running on oil, there being no 

possible contact between metals, with the effect of almost 

eliminating wear. They will run for months on the initial 

supply of oil and without adjustments. The oiling is done 

by the engine itself. At the base is located a small pump, 

which even at the slowest speed delivers to each moving part 

a copious stream of.clean oil. The oil flows by gravity to the 

running parts, and in returning to the base of the engine is 

filtered and cooled before being repumped. No oil is wasted, 

and this system insures a saving of four-fifths of the usual 

cost of lubrication. 

Combination Indicating and Recording Pyrometers. 

Engineers are quickly learning that the pyrometer has be- 

come a necessity in the heat treatment of steel. The thermo- 

electric pyrometer is the one which is most generally in use. 

It depends for its operation upon the phenomenon that if two 

dissimilar metals or alloys are joined and their junctions are 

at different temperatures an electric current is produced, flow- 

ing through the metals. Thus the electromotive force is a 

function of the difference of temperature between the hot 

and the “cold end” of the couple. It is, therefore, necessary 

that the couple should be made of sufficient length to carry 

the cold end beyond the influence of the radiation of heat 

from the furnace and the conduction along the thermo-couple 

and its protecting tubes. 

In practice where the thermo-couple is extended a novel 

feature is that of separating the thermo-couple into two 

parts, one of which is called the fire end and the other the 

extension piece, these parts being joined together as near as 

practicable to the point where the thermo-couple passes 

pa at 

through the wall of the furnace in which the temperature is to 

be measured. The advantages of this separable junction are 

obvious, as it makes it possible to renew the fire end at a 

minimum of cost, and it also permits carrying the cold end toa 

point where the atmospheric temperature will remain prac- 

tically uniform. : ; 

When very accurate readings are required an automatic 

compensator may be placed at the cold end. This compen- 

sator consists of a glass bulb with a short stem similar to an 

ordinary mercury thermometer. Two platinum wires are 

fused into same near its tip. These are connected within the 

flattened bore by a loop of platinum wire, thus completing the 

circuit. It will be seen that the resistance is increased or de- 

creased as the mercury falls or rises. When the temperature 

falls at the cold end, the resistance in the compensator being 

increased, it prevents an increase in the electromotive force. 

of the couple, and vice versa. 

The illustration shows a combination of an indicating and 

recording thermo-electric pyrometer. It consists of a single 

fire end and extension piece connected to the indicating and 

recording instruments by suitable lengths of flexible duplex 

leads The fire end or thermo-couple is applied in the furnace 

at the point where the temperature is to be measured and the 

indicating instrument is placed at a point where the operator 

may easily view it; while the recorder can be placed in the 
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superintendent’s office several hundred feet away. These com- 

binations are being used extensively, as they fill two require- 

ments: First, they instruct and guide the furnace operator 

regarding the temperature at which he is running; and, sec- 

ondly, they furnish the superintendent with a continuous 

record of those same temperatures and a check on the faithful- 

ness of the operator in properly controlling them. These 

pyrometers are also made in portable form with special couples 

for taking temperatures of furnaces, flues, molten metal, ete. 

The above instruments and a complete line of recording instru- 

ments for temperature, pressure and electricity are made by 

The Bristol Company, of Waterbury, Conn. 

PERSONAL. 

A. L. Hopkins, who has been assistant manager of the 

Newport News Shipbuilding & Dry Dock Company, Newport 

News, Va., has been made manager by the promotion of Mr. 

Walter A. Post from manager to president. 

Capt. C. O. Tilton, for many years connected with the 

Atlantic Transport Line, has been made commander of the 

auxiliary naval vessel Vestal. 

The delegates appointed to represent the Society of Naval 

Architects and Marine Engineers to attend the Jubilee of the 

Institution of Naval Architects, London, are as follows: 

Rear Admiral H. I. Cone, U. S. N.; Rear Admiral R. M. 

Watt, U. S. N.; J. R. Andrews, Charles Ward, Commander 

M. E. Reed, U. S. N.; Prof. William Hovgaard, E. P. Bates, 

M. S. Chace, Prof. C. H. Peabody and H. L. Aldrich. 

TECHNICAL PUBLICATIONS. 

Engineering Descriptive Geometry. By F. M. Bartlett, 
Commander, U. S. N., and Theodore W. Johnson, A. B. 
M. E., Professor of Mechanical Drawing, United States 
Naval Academy. Size, 6 by 9 inches. Pages, 159. Illus- 
trations, 137. United States Naval Academy. Price, $1.50. 

This work of Commander Bartlett and Professor Johnson 

seems to us to be ideal in its simplicity and clearness. It is so 

difficult for most minds to think in more than two planes, and 

probably the student is more embarrassed by trying to under- 

stand descriptive geometry than by any other branch of 

mathematics. 

The few errors in the first edition have been corrected and 

some of the drawings have been modified. We have tried to 

write something which would give an idea of the true value 
of this book, but we find we cannot do better than copy from 

the preface of this work, and we compliment most heartily 

the authors. It says: 

The aim of this work is to make Descriptive Geometry an 

integral part of a course in Mechanical or Engineering 

Drawing. 

The older books on Descriptive Geometry are geometrical 

rather than descriptive. Their authors were interested in the 

subject as a branch of mathematics, not as a branch of 

drawing. f 
Technical schools should aim to produce engineers rather 

than mathematicians, and the subject is here presented with 

the idea that it may fit naturally in a general course in 

Mechanical Drawing. It should follow that portion of 

Mechanical Drawing called Line Drawing, whose aim is to 

teach the handling of the drawing instruments, and should 

precede courses specializing in the various branches of Draw- 

ing, such as Mechanical, Structural, Architectural and Topo- 

graphical Drawing, or the “Laying Off’ ‘of ship lines. 

The various branches-of drawing used in the different in- 

dustries may be regarded as dialects of a common language. 

A drawing is but a written page, conveying by the use of lines 

a mass of information about the geometrical shapes of objects 

impossible to describe in words without tedium and ambiguity. 

In a broad sense, all these branches come under the general 

term Descriptive Geometry. -It is more usual, however, to 

speak of them as branches of Engineering Drawing, and that 

term may well be used as the broad label. 

The term Descriptive Geometry will be restricted, there- 

fore, to the common geometrical basis or ground work on 

which the various industrial branches rest. This ground work 

of mathematical laws is unchanging and permanent. 

The branches of Engineering Drawing have each their own 

abbreviations and special methods adapting them to their own 

particular fields, and these conventional methods change from 

time to time, keeping pace with changing industrial methods. 

Descriptive Geometry, though unchanged in its principles, 

has recently undergone a complete change in point of view. 

In changing its purpose from a mathematical one to a de- 

scriptive one, from being a training for the geometrical 

powers of a mathematician to being a foundation on which to 

build up a knowledge of some branch of Engineering Draw- 

ing, the number and position of the planes of projection com- 

monly used are altered. The object is now placed behind the 

planes of projection instead of in front of them, a change 

often spoken of as a change from the “Ist quadrant” to the 

“3d quadrant,” or from the French to the American method. 

We make this change, regarding the 3d quadrant method as 

the only natural method for American engineers. All the 

principles of Descriptive Geometry are as true for one method 

as for the other, and the industrial branches, as Mechanical 

Drawing, Structural Drawing, etc., as practiced in this country, - 

all demand this method. 

In addition, the older geometries made practically no use of 

a third plane of projection, and we take in this book the 

further step of regarding the use of three planes of projection 

as the rule, not the exception. To meet the common practice 

in industrial branches, we use as our most prominent method 

of treatment, or tool, the use of an auxiliary plane of projec- 

tion, a device which is almost the draftsman’s pet method, and 

which in books is very little noticed. 

As the work is intended for students who are but just taking 

up geometry of three dimensions, in order to inculcate by 

degrees a power of visualizing in space, we begin the subject, 

-not with the mathematical point in space but with a solid 

tangible object shown by a perspective drawing. No exact 

construction is based on the perspective drawings which are 

freely used to make a realistic appearance. As soon as the 

student has grasped the idea of what orthographic projection 

is, knowledge of how to make the projection is taught by the 

constructive process, beginning with the point and passing 

through the line to the plane. To make the subject as tangible 

as possible, the finite straight line and the finite portion of a 

plane take precedence over the infinite line and plane. These 

latter require higher powers of space imagination, and are 

therefore postponed until the student has had time to acquire 

such powers from the more naturally understood branches of 

the subject F, W. B. 

Wo Wo Me 

The Care, Operation and Management of the Parsons 
Marine Steam Turbine. By W. C. Nixon, Ensign U. S. 
N. Size, 6 by 9% inches. Pages, 216. Illustrations, 20. 
United States Naval Academy, School of Marine Engi- 
neering, Annapolis, Md., 191r. Price, $1.50. 

Another book on steam turbines would seem to most of 

those who have been interested in this subject a work of 

supererogation, but we will say that Mr.W. E. Nixon has given 

to his brother engineers the most interesting and instructive 

book that has yet been brought out on turbines. There is 

nothing in it mathematical, it is true, but the mathematics of 
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the steam turbine have been pretty fully discussed. But from 

beginning to end it shows how thoroughly well versed is the 

author in handling turbines and what a gift he has in im- 

parting his knowledge. The work treats only of Parsons tur- 

bines as fitted in the ships of the United States navy. It not 

only tells what the turbine should do but what it actually does 

that it should not, and, above all, how and what to do to 

correct the trouble if anything goes wrong. No clearer and 

more concise descriptions seem to us possible. The author is 

a member of the School of Engineering at Annapolis, and it 

certainly bodes well for this school that such a valuable pro- 

duction should emanate from it. We might add that this 

school of engineering is not for the cadets but for graduated 

officers after service both at sea and on land. 

A Textbook on Steam and Steam Engines. By Andrew 
Jamieson, M. Inst. C. E. Size, 6 by 8 inches. Pages, 828. 
Numerous illustrations and tables. London, Charles 
Griffin & Company, Ltd. New York, ro10: D. Van Nos- 
trand & Company. Price, $3.50. 

The test of a work such as has been produced by Mr. 

Jamieson is found by daily turning to it for information. Such 

a test we have made and not found it wanting. In many ways 

the book warrants commendation. It is clear in its state- 

ments; admifable in its arrangement, each subject being kept 

by itself, and. one does not have to turn back and forth in 

order to assemble the full information wanted. The examina- 

tion papers and information concerning them is most inter- 

esting and valuable to applicants who are going up for ex- 

amination before various boards. The work is up to the 

practice of to-day, and the history of steam is given most fully. 

Recognizing the value of the eyes in assisting to grasp ex- 

planations, illustrations have been used in profusion. We 

recall no book which has impressed us more, and we could say 

with truth that it is almost a library in itself of applied 

mechanics. 

SELECTED MARINE PATENTS. 

The publication in this column of a patent specification does 

not necessarily imply editorial commendation. 

American patents compiled by Delbert H. Decker, Esq., reg- 

istered patent attorney, Loan & Trust Building, Washington, 

ID), C. 

British patents compiled by G. E. Redfern & Company, 

chartered patent agents and engineers, 15 South street, Fins- 

bury, E. C., and 21 Southampton Building, W. C., London. 

19,1738. OTTER BOARDS FOR TRAWL NETS. C. W. BROMP- 
TON, GRIMSBY. 

The otter board of this invention travels nearly in the direction of 
its length, the spreading action for the net being obtained by means 
of a hinged flap whose opening is limited by chains. The resistance to 
towing, due to lateral drag on the sea floor, is thus obviated. 

18,535. FLOATING DOCKS AND MEANS FOR RAISING OR 
SALVING SUNKEN SHIPS; ETC: P) VON KEITZING, KIEL, 
GERMANY, ENGINEER-IN-CHIEF. i 

According to this invention two floats are connected at their upper 
ends in such wise that their distance apart can be varied for raising 

a sunken vessel. The lifting ropes along one side are suspended from 
pulleys carried in bights in a common rope which passes over pulleys 
along the top of the float and is hauled in by winches for raising the 
vessel. Thus the strains on all the lifting ropes are equalized. Sep- 
arately, the floats can be used for docking ships. 

6,836. ASH EJECTOR SLIDES OR VALVES. W. €. KEENE, 
LIVERPOOL. 

A sluice valve for ash ejectors comprises a plate working within a 
casing, having packing-grooves arranged across the working surfaces 

of the plate so that asbestos packing or the like can be compressed in 
the grooves by the screws. Ashes are fed into the hopper through 
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closable openings and fall upon the flap closed to cover the plate. On 
opening the latter the flap drops and allows water to enter as usual. 

990,596. SEA ANCHOR. J. A. ROSVOLD, DEC’D. J. B. JACOB- 
SEN, ADM., NOME, ALASKA. 

In combination, a wave breaker adapted to float upon the surface of 
the water, a plurality of sea anchors connected in series, the first of 
the series being attached to said wave breaker, and the last of the 
series having a greater effective area composed of a rectangle with 
triangle attached to one side. 

989,832. BUCKET. JAMES L. BUTLER, OF ALLIANCE, OHIO. 
In a device of the character described, the combination of a pair of 

pivotally connected bucket members, a bucket support, a bucket actuat- 
ing device slidably mounted upon the support and associated with the 

pivotal connection of the bucket members for raising and lowering said 
pivotal connection, and means carried near the upper end of said 
support for engaging the upper end of said bucket actuating device and 
locking the same to the support. 

991,545. STEBRING MECHANISM. 
JERSEY CIby, No J: 

A steering mechanism provided with a post, a wheel mounted on the 
post, and including a hub and spokes, the spokes being bent at their 
inner ends and having their outer ends arranged in the same horizontal 
plane as the rim of the wheel, a spider including a hub and pairs of 
diverging arms that straddle opposite spokes of the wheel, the arms at 
their inner ends, being beveled to correspond with said inclination at 
the inner ends of the spokes with the outer ends of the arms from 
the inclined parts of the spokes lying in the same horizontal plane as 
the wheel, and cushioning means having engagement with said arms and 
with the spokes that said arms straddle. 

991,780. CONCRETE FLOATING BODY. 
N 

FREDERICK ROUISS, OF 

A HOLM. CAMDEN, 

A floating body having a skeleton frame formed with projecting eyes, 

a network through which said eyes project, rods passing through said 
eyes over said network, and a cement cover arranged over said net- 
work and rods. 
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THE BAR HARBOR STEAMER MOOSEHEAD. 

The Moosehead was built for the Maine Central Railroad 

Company by the Bath Iron Works at Bath, Me. She was 

designed by the Bath Iron Works for the particular passenger 

service of the Maine Central Railroad Company between Mt. 

Desert Ferry and Bar Harbor, and other points in French- 

man’s Bay, in connection with the railway service. This ser- 

vice is very similar to that maintained by the Central Railroad 

of New Jersey between New York City and Atlantic High- 

lands; by the Chesapeake & Ohio between Newport News and 

Norfolk, and by the New York, Portsmouth & Norfolk Rail- 

road from Cape Charles to Norfolk. The Moosehead is in- 

steel bulkheads 

saloon 

The hull is of steel up to the saloon deck, 

and sides forming the structure between main 

decks, instead of using wooden studding and sheathing, as is 

usually the case in vessels of this type. The engine and boiler 

casings are entirely of steel from the main deck to the top of 

dome, and the saloon deck is steel plated over the boiler 

room, in order to obtain air-tightness when the vessel is 

worked under forced draft. The joiner work on the saloon 

deck is reinforced by steel channel beams closely stayed, thus 

insuring an extremely rigid support for this joiner work in the 

decks, cabins, etc. Ample fire protection has also been had in 

and 
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THE NEW PASSENGER, BAGGAGE AND MAIL STEAMER MOOSEHEAD, FOR SERVICE IN FRENCHMAN’S BAY. 

tended to carry passengers, baggage, mail and horses, with 

little freight, and that of the highest class. She is a twin- 

screw steamer of the following dimensions: 

Learn OVER Alls occcoasccoccgcac 194 feet Ir inches. 

Eength load waterline.........-. 185 feet Io inches. 

IRCA OWE KAARISs 6600000500000 36 feet 8 inches. 

Beam mn@leletlccocoosccosuccss0c 30 feet 6 inches. 

Depia moll. cococccvoccoccccc 14 feet 6 inches. 

Draft forward on trial...... Shas to feet Y% inch. 

Dra: auiti Om wl, cogcocon000000 10 feet 8% inches. 

IMIR ah Bis ao er les le ced Ge 10 feet 4% inches. 

Displacement on trial........... 664 tons. 

Area immersed ‘midship section.. 234 square feet. 

BGO COCGWGISINE, scoccccscccccac 4066 

PPS COSCON. ocodecuccoovucs 552 

The Moosehead is one of the finest finished vesseis of her 

type in the country, as well as one of the fastest; 19 miles an 

hour being the contract speed and 19.75 being maintained on 

her four-hour contract trial. She has been very carefully 

designed throughout, and is classed A-1 for seventeen years 

with the American Bureau of Shipping. She is licensed to 

carry 800 passengers. 

In order to obtain the necessary horsepower and the most 

suitable form of hull, to carry out the programme laid down 

by the railroad company, her model was towed at the naval 

experimental tank at the Washington navy yard. 

mind by the contractors. The boat is of the flaring sponson 

shape, the main frames running up to the guards. 

There are five watertight bulkheads as follows: Fore peak, 

between forward hold and boiler room, between engine room 

and after hold, after trimming tank and transom frame bulk- 

head. A non-watertight bulkhead of steel has also been fitted 

between the engine and boiler rooms. Both boilers are in- 

stalled in one fire room. 

Aft of the engine room on the lower deck are staterooms 

for the porter, steward, cooks, assistant engineer and oilers. 

Forward of the boiler room on the lower deck are staterooms 

for the stewardess, crew’s mess room, crew’s quarters and 

firemen’s quarters and enclosure for steam steering gear. In 

the extreme bow are the chain lockers and trimming tank. 

The main deck is enclosed to the side of the vessel from the 

bow aft to the after end of the engine room, aft of which is 

a passage around the stern outside of the house. In this 

house are located the entrance hall. dining room, ladies’ room 

and ladies’ toilet room. From the entrance hall is a large 

stairway leading to the main cabin and saloon deck above. 

Passages run forward from the entrance hall on each side to 

the baggage space abreast the engine and boiler casings and 

forward of them. The galley, rooms 

and the chief engineer’s stateroom are located just forward 

of the entrance hall on the passages. Forward of the boiler 

casing is the mail room and a wide staircase to the saloon 

deck, entrances to and 

men’s toilet and wash 

men’s room crew's quarters, crew’s 
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watercloset and lamp room: Wide gangways are.cut in the 

sides of the house forward. On the saloon deck is a house 

containing a large cabin, at the forward end of which are two 

ample staterooms, each having a toilet room attached. A com- 

fortable smoking-room is located at the extreme forward end 

of this house under the pilothouse. The purser’s office is 

built in the main saloon, forward of the boiler casing, 

As the Moosehead is for day service the saloon cabin is 

lighted by large plate-glass windows all around, forming a 

splendid observation room. There is also a very large deck 

space inside of this house and covered by the gallery deck, 

which deck extends from the pilothouse to the stern. Per- 

manent seats are fitted around the rail and outside of house 

on the saloon deck. On the boat deck are the pilothouse, 

captain’s, mate’s, quartermaster’s and purser’s’ rooms. The 

boats are stowed on this deck. 

Since the vessel is intended for a high class of service, par- 

The windlass is‘ of the Hyde hand type, and a combined 

hand and steam steerer, made by the Hyde Windlass Company, 

is installed. 

The plumbing throughout is of the highest class. The gal- 

ley is equipped in many respects similar to the kitchen of a 

dining car, the service being conducted by the dining-car 

service of the railroad. 

The interior communication system is installed by Cory, and 

consists of mechanical bell pulls, telegraphs, speaking tubes, . 

fire alarms and apparatus to operate both the regular ship 

whistle and the locomotive whistle, the latter being for enter- 

ing small harbors on her route, in a fog. on account of the 

peculiar echo it gives. 

The propelling machinery consists of two vertical, four- 

cylinder, triple-expansion engines, each with one high-pressure 

cylinder 16 inches diameter, one intermediate-pressure cylin- 

der 26 inches in diameter, and two low-pressure cylinders 30 

MAIN ENGINES OF THE MOOSEHEAD, ERECTED IN THE SHOPS OF THE BATH IRON WORKS. 

ticular attention has been paid to the joiner work, which in 

the ladies’ room, dining room, entrance hall, smoking-room 

and saloon is of solid mahogany with mahogany carlins over- 

head in the dome, the spaces between the carlins being fitted 

with composite board in panel effect, painted in light green. 

The stairways at each end of the saloon leading to the main 

deck are also finished in solid mahogany. 

Interlocking rubber tiling, in excellent taste, is laid in the 

smoke-room, pilothouse, lavatories, dining room and ladies’ 

cabin. The main saloon and staterooms are carpeted in dark 

green and furnished with rattan sofas and chairs specially 

designed and built for this vessel. 

The electric fixtures throughout are of bronze, finished in 

verde antique. The electric plant consists of two generating 

sets, each turbine-driven, one of 25 kilowatts and one of 7 

kilowatts, located in the engine room. 

installed on the pilothouse. 

A large searchlight is 

inches in diameter, all with a common stroke of 24 inches. 

The cylinders are mounted on turned steel columns suitably 

braced, the crossheads working upon bar guides. All cylin- 

ders have piston valves, both the valves and the liners being 

ground. Steam reversing gear is installed. Steam is supplied 

by two Scotch boilers working at 170 pounds pressure and 

located in a closed fire room equipped with blower and engine. 

Each boiler is 14 feet 4 inches in diameter and 12 feet 7 

inches long, equipped with three Morison furnaces 44 inches 

inside diameter. There is also an upright donkey boiler in- 

stalled in the fire-room. One smoke pipe is fitted. The grate 

area of each boiler is 71.5 square feet, and the heating surface 

of each boiler is 2,722 square feet. The twin propellers are 

out-turning, and are solid bronze. Each has three blades, and 

is 8 feet 6 inches in diameter, Io feet pitch. Pitch ratio, 1.176; 

projected area, 2620.8 square inches; disc area, 8171.3 square 

inches; disc ratio, .321. 
8 
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In accordance with the terms of the contract the Moosehead 

was standardized over the Boothbay mile with the following 

results : 

STANDARDIZATION TRIAL. S. S. MOOSEHEAD. BOOTHBAY MILE 

REVOLUTIONS. "UG Tel, 12%, ‘ 
NC Osa) |) ir € C= | ea ena RES | | Speed's)" Slip: 
Run. | tion 

Port. |Starb’d.| Mean. | Port. |Starb’d.} Total 

1 N 115.3 | 113.4 | 114.35 174 176 350 | 12.46] 4.1 
2 S 105.7 | 99.4 | 102.55 159 141 350 | 11.25 3.8 
3 N 109.5 | 185.6 | 122.55 98 283 381 | 13.38 4. 
4 S) UWS || WEED |) Wb OI 382 478 860 | 15.96 7.69 
5 N 156.2 | 161.3 | 158.75 447 544 991 | 16.95 6. 
6 S 170.3 | 170.9 | 107.6 605 649 1254 | 17.65 | 11.66 
7 N 178.3 | 185.8 | 182.05 717 899 1616 | 18.88 8.65 
8 S 183.8 | 189.4 | 186.6 827 967 1794 | 18.75 | 11.57 
9 N 194.6 | 195.4 | 195. 1131 1127 | 2258 | 19.65 | 13.1 

10 S 196.7 | 198.0 | 197.35} 1143 1124 2267 | 19.38 | 31.6 

TWO NEW REVENUE CUTTERS. 

At the last session of congress an appropriation of $250,000 

(£51,400) each for two new made. 

Plans have been prepared and specifications drawn for what 

is considered will be two of the finest ever constructed for this 

service. The ships will be duplicates in every particular, 

primarily to reduce the cost of construction, and, secondarily, 

in order to produce uniformity in the vessels of the first class. 

The work of assisting vessels in distress and in searching 

for and destroying derelicts has grown to such an extent that 

these duties were given paramount consideration in deciding 

on the general type of vessel to be constructed. To that end 

revenue cutters was 

there has been evolved a design of vessel which will give 

great seaworthiness, large steaming radius and, in general, 

Q 

WA) 

DESIGN FOR THE NEW UNITED STATES REVENUE CUTTERS. 

to provide all usual appliances for the assistance of vessels in 

distress. 

Immediately after the standardization trial.a four-hour run 

at full speed was maintained with the following results: 

FOUR-HOUR TRIAL. S. S. MOOSEHEAD. 
Port. Starboard. 

Pressures: 
H. P. chest, pounds Gaetan ie nr 167. 167. 
I. P. chest, pounds gage.. Rn AAA aie hie ataigtore beh ae® OLE 
105, 12, chest, pounds gage... See ettisctneielcsaiiers tes, L056 10.6. 
Vacuum. inches.. i Pacts ae 25.75 25.75 
Air in fireroom, inches. 

Revolutions 
Main CAUSES Big ering piven Ait ato cs eure araa 200.55 201.75 
Average. . Perea eRe Cr dts Soh IG Sia OE ucenCSeeet 201.15 
Air pump.. OSA HS Ub GO GR AE SECRETE 37.25 
Gireulating pumps.. Be er oreh tiel Gir GD Doar OCT ei aT Se 416. 
Average. . 6 AOvEH pC oo Gade cbudbodticE decd adnate 442.5 
Feed pump.. BO SC OHD ITOH bat cee oad a ae tenet 21.25 
Forced draft blower... ppd OO Undo SUDO mace 525. f 

Speed, statute miles per HOST Res Cine ae as oe 19.75 
Slip, percent.. SOD DL OS OR HODIO OEIC TE Tener 13.5 
I, Ist IP, total, main ‘engines. 6 Ho ba CI cra AOD DES 2341. 

The Moosehead was to be ales eed under her contract on 

May 15, and was finished ahead of time. She has been at the 

railroad company’s wharves at Rockland, Me., being out- 

fitted for service into which she entered on June 26, 

During the fiscal year ended June 30, 1,527 vessels of 302,- 

391 gross tons were built in the United States and officially 

numbered by the Bureau of Navigation, compared with 1,502 

vessels of 347,025 gross tons for the fiscal year ended June 30, 

1910. The decrease is due to a falling off of 65,000 tons in 

shipbuilding on the Great Lakes, anticipated in Secretary 

Nagel’s report last year. The year’s construction comprised 
1,123 steam and motor vessels of 246,540 tons, 85 sail vessels 
of 11,398 tons, east 319 unrigged barges and canal boats of 

44,453 tons. 

The principal dimensions of the new vessels will be: 

Longin over alll, cognoodooccocoausoneec 200 feet. 

Length between perpendiculars.......... 180 feet. 

ByeeeGl Oi lnceyan, waoGleal, o.>00bocoeb006 34 feet. 

Displacement at mean load draft........ 

TB) rahtnept ape eerie rs cater vo eee hal aces Hi Bes coe 

1,324 tons. 

15 feet 6 in. 

Each will have a flush deck, fore and aft, and be schooner 
rigged with two pole masts. The stem will be slightly ram- 
shaped and the stern will be of the overhanging, elliptical type. 
There are two complete decks, the berth and spar decks, and 
outside of the machinery space at each end of the ship a 
partial berth deck. A double bottom extends under the fire- 
room, which will be-utilized for boiler feed water. The only 
houses on the spar deck will be the pilot house and a small 
structure around the mainmast for an entrance to the cabin. 
The living quarters for the captain and the wardroom officers 
will all be on the main deck, aft; the warrant and petty officers 
will have staterooms forward on the same deck, while the 
crew will be berthed in galvanized iron pipe berths, instead of 
in hammocks, as is usual. 

The new cutters will carry six boats, including an up-to-date 
surf-boat, all of which will stow between the two masts, 
thus leaving a clear quarter deck where towing lines may 
swing without obstruction. A large pair of towing bitts and 
a steam winch will be fitted just aft of the mainmast, as in the 
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work of the revenue cutters it is frequently found advisable 

to tow derelicts or disabled vessels into port. 

A large magazine, aft, abreast of the shaft alley on the star- 

board side, will provide safe stowage space for the ammunition 

to be used in the main battery of four 6-pounder rapid-fire 

guns and for the gun-cotton mines to be used for derelict 

destroying. 

The new vessels will have a very complete electric installation, 

consisting of one 20-kilowatt main generating set for purposes 

2 
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denser will be of the ordinary cast type, forming a part 

of and built in with the back columns of the engine. 

A feature of the design is what is presumed to be the first 

auxiliary condenser ever designed to work in conjunction with 

the main condenser circulating apparatus. From the design 

it will be seen that the auxiliary condenser is of the same 

general section as the main condenser and forms a part ot 

the housing of the high-pressure cylinder. In port, when 

the auxiliaries only are in use, the main circulating pump will 
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MACHINERY SPACE OF THE REVENUE CUTTERS. 

of lighting, and one 8-kilowatt turbo-generator for the wire- 

less telegraphy and emergency set. There will be one 24-inch 

and one 18-inch searchlight, an Ardois signaling apparatus 

and a 2-kilowatt wireless telegraph set of the latest type. 

The propelling machinery will consist of two straight-tube 

watertube boilers, each containing about 90 square feet of 

grate and 3,150 square feet of heating surface, which will 

furnish steam at 200 pounds pressure for the main propelling 

engine. This will be of the vertical, direct acting, inverted, 

triple-expansion type, having cylinders 20 inches, 32% inches 

and 54 inches in diameter, respectively, with a common stroke 

of 36 inches. All main valves will be of the piston type 

and it will be noted that their design is such as will reduce 

the volumetric clearance to a minimum. The surface con- 

circulate water through the auxiliary condenser by means of 

pipes connecting the water chests of the main and auxiliary 

condensers, This avoids the installation of two circulating 

pumps with the necessary complication of sea valves, pipe 

connections, etc. The main feed pump will be utilized as an 

auxiliary air pump and will discharge directly into the feed 

tank, 

There will be a feed water heater, a wrecking pump, ash 

ejector and, in general, all the accessories necessary for the 

requirements of a revenue cutter. : 

It is estimated that the main engine will produce 2,000 

indicated horsepower, at the extreme, which should give the 

vessel a meximum speed of about 15 knots. 

The very large bunker capacity for this size of vessel (300 
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tons) will give them a cruising radius at economical speed 

of not less than 5,000 nautical miles, a much desired factor 

for long cruises in search of derelicts. The vessels will each 

carry about 16,000 gallons of fresh water. 

Congress, as in the case of naval vessels recently author- 

ized, required that these vessels should be built in accordance 

with the provisions of the 8-hour law. Proposals were solicited 

for ships of this design, but owing to the restrictions of the 

8-hour law shipbuilders refused to bid. Upon modified plans 

for smaller vessels, embodying most of the essential features, 

the Newport News Shipbuilding Company has finally been 

awarded the contract for their construction at a cost of 

$244,000 (£50,000) each. 

MISUNDERSTANDINGS CONCERNING BABBITT 
METAL. 

BY A. A. GREENBURG, 

The manufacture and sale of Babbitts has long been a pro- 

lific field for the impostor. He has invariably taken advan- 

tage of the prevalent ignorance of the purchaser and has done 

incalculable damage to the reputable manufacturer. The busi- 

ness, in fact, years ago came to such a point that firms who 

valued their reputation hesitated before entering this field of 

competition. 

There is perhaps at the present time no term in the me- 

chanical world so ambiguous and so misused as the term 

“Genuine Babbitt.” It is popularly believed that “Genuine 

Babbitt” is the composition originally compounded and _ in- 

vented by Isaac Babbitt, to whom we are indebted for the 

invention of making soft metal linings for bearings. In 

United States patent No. 1,252, July 17, 1839, granted to him, 

a suitable composition is mentioned consisting of fifty parts 

tin, five parts antimony and one part copper. Now, what his 

patent specifically covers, and what he claims in the same, is 

simply the method of application of a soft lining in bearings. 

The formula given was for the purpose of making his speci- 

fications complete for patent office requirements. The value of 

his invention in his own mind related to the construction of 

bearings rather than to the production of an anti-frictional 

metal. 

Later, Mr. Babbitt gave the question of the composition of 

his alloy some thought, and he realized that the hardest alloy 

consistent with other requirements was the best for him to 

use. The formula for his favorite composition, which, some 

years later, he sold to a Mr. Phillips, an American manufac- 

turer, was quite different from that first mentioned in his 

patent, in that it contained ten parts tin, one part antimony 

and one part copper. At the outset, Mr. Babbitt himself had 

no exact composition he used for his linings; wherefore the 

term “Genuine Babbitt” cannot be used in the sense that it is 

Babbitt’s original composition; and, further, it is impractical 

and cannot be used as a definite specification. 

Still greater uncertainty is brought out by chemical analysis 

of the different metals sold under the trade name of “Genuine 

Babbitt.” If the term ever meant anything at all it was simply 

this: that the preponderant constituent was tin and that its 

two other constituents were were antimony and copper. 

Until recent years the term generally implied that the com- 

position free from lead. This, is no longer 

because the low cost of antimonial-lead as a by- 

product for the last fifteen years, and the constant increase in 

the price of tin, have weighed so heavily upon the manufac- 

turers of “Genuine Babbitt,” that to-day the term no longer 

excludes lead from its composition. 

It is, therefore, apparent that this term has outlived its 

usefulness, and it has been suggested that it be given decent 

was however, 

the case, 

burial in recognition of the respect in which the term was once 

held. Engineers and machine builders realize that there is no 

such thing as one universal bearing composition that can be 

considered as the best and most serviceable alloy for all re- 

quirements. Bearing metals should be specified with the 

same degree of care and precision as any other metal nse in 

the construction of modern machines. 

Manufacturers offer alloys of widely different composition, 

and it is impossible to rely upon fanciful labels and brands. 

An illustration of this is found in the fact that many makers 

offer “Genuine Babbitt’ of several brands and of as many 

different compositions. The greatest difference is probably 

in the matter of price, so that the buyer who desires a 

“Genuine Babbitt” may choose various grades, prices and 

compositions ; still, they are all classed as “genuine.” 

Ethically, this is ridiculous, but practically it is not neces- 

sarily harmful. While apparently there should be only one 

» there is no reason to believe that Isaac Babbitt’s 

formula of fifty years ago, if taken as a definitely exact com- 

position, should apply to the completely allseree bearing con- 

ditions of to-day. 

There is certainly a great question as to the adaptability of 

any one formula to the wide range of conditions which must 

be provided for in these days, so that there is justification 

for the intelligent manufacturer in departing from any estab- 

lished formula; such action is due to an increased knowledge 

“genuine, 

on st ree ar iors 
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END ELEVATION. 

of the metals and metallurgical processes and the necessity 

for economical construction. 

As a matter of fact, nearly all bearing metal requirements 

could be met with Babbitt’s formula of ten parts tin, one part 

antimony and one part copper. The real merit of a bearing 

metal lies in its giving satisfactory service at a minimum first 
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cost. There are, on the other hand, many service conditions 

where 87 percent lead and 13 percent antimony will answer 

just as well, and it is a sheer waste of high-priced material 

to use the former when the latter will do. This illustrates 

ments. The metal should be hard enough so that it will not 

flow or be distorted under service conditions, and at the same 

time it should not be so hard as to be brittle in case the 

bearing should be subjected to pounding or unusual strains. 

SUES — 
mal 

SIDE ELEVATION OF THE MAIN ENGINES OF THE REVENUE CUTTERS. 

forcibly the extremes of Babbitt compositions. There are also 

a greater number of intermediate conditions where a very 

considerable loss is occasioned either by the use of a com- 

position more expensive than is necessary or one that does not 

have the necessary mechanical qualities to meet the require- 

The efficiency of the alloy, therefore, depends upon the quality 

of wearing surface that can be produced and maintained under 

service. A properly selected metal carefully applied, both as 

to design and workmanship, produces a bearing which with 

proper lubrication has no metallic contact while running. That 
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is, the journal and its bearings are separated from each other 

by a film of oil which mantained in operation; as soon as 

the movement of the journal is stopped the film of oil is 

gradually squeezed out and the metallic surfaces are brought 

into contact. Therefore, in selecting the metals for a bearing 

they should be sufficiently dissimilar, so that when starting 

the machine there will be no danger of scoring the shaft until 

the oil firm shall have been restored. 

The heating of bearings is the principal cause of annoyance, 

and in cases where the metal punishment is so severe that 

heating cannot be avoided a metal of high melting point 

should be selected. 

Manufacturing methods have a very important bearing on 

the serviceability of different alloys. The chemical analysis 

Overheating should be carefully avoided, and a good rule for 

general practice is to heat the molten Babbitt to a point where 

it chars a pine stick, at which temperature it casts perfectly. 

In cold weather the housing and mandrel should be warmed. 

However, it is not desirable to have the housing as hot as the 

molten Babbitt, since the slow cooling made necessary thereby 

would produce excessively large crystals and an undesirable 

molecular construction. 

The analysis of service conditions is the first important step 

in the selection of the most economical Babbitt for any re- 
quirement. The variable conditions of applying a bearing, as 

well as the care, method and nature of lubrication, all have a 

distinct effect on the final results. A bearing properly fitted, 

having the journal perfectly true and polished and the surface 

——— 
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MIDSHIP SECTION OF NEW UNITED STATES REVENUE CUTTERS. 

of a Babbitt, giving the constituents and their relative pro- 

portions, is, of course, of some value in determining the 

quality of Babbitt under consideration; but more important 

still are certain fundamental, chemical and metallurgical laws 

according to which the constituents should be united, and if 

these laws have not been observed a very inferior product will 

be the result. It is not the purpose here to give a metallurgical 

treatise but to suggest ideas that should be observed in the 

handling and applying of lining metals. 

In general, these metals should be melted in an iron vessel, 

and kept covered as much as possible in order to prevent ex- 

cessive Oxidation. They should be heated considerably above 

their melting point before using, but must not be kept in a 

molten state at a high temperature longer than necessary. 

accurately scraped, will work under far more severe conditions 

than could be imposed upon the same bearing if fitted care- 

lessly or inaccurately; the same is true for poor lubrication. 

It is, therefore, impossible to lay down a definite set of rules 

for the exact maximum performance of the different alloys. 

The final selection of the bearing metal, the design and con- 

struction of the bearing, should be left to one who has had 

experience, but a few general considerations of the subject 

should not fall amiss. 

Where the service conditions are severe owing to great 

pressure, a metal having considerable compressive strength is 

necessary, regardless of what the speed may be, and this 

condition would require a relatively high percentage of tin. 

Where there is high speed and the pressure light or moderate, 
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a metal having a fairly high percentage of lead may be used. 

In the same manner, with intermediate conditions between 

pressure and speed, correspondingly intermediate compositions 

can be selected. 

The surroundings of a bearing should also be taken into 

consideration if they are at all unusual. If a bearing is placed 

in a position where it is subjected to a gritty dust, a higher 

grade or a harder metal should be used than what would be 

required for the same service conditions where dust is not 

encountered. This is owing to the fact that a soft metal is 

liable to have imbedded upon its wearing surface the grit 

surrounding it, a difficulty which with a harder Babbitt is not 

so likely to occur. 

Where a bearing is subjected to outside heat a better quality 

of metal should be chosen than would be necessary for the 

same bearing under cooler conditions. This is self=evident, 

in that all bearings, no matter how well fitted or perfectly ad- 

justed and lubricated they may be, are, under full service 

conditions, warmer than the surrounding air, and the total 

work of friction, whether great or small, appears in the bear- 

ing in the form of heat. The heat given off by a bearing is a 

direct measure of the amount of the total working friction in 

that bearing. 

The question of care and attention that a bearing receives 

should also be taken into consideration. A bearing that is 

lubricated at long intervals or with a poor grade of lubricant 

requires a higher grade of metal than that which would be 

required under more favorable conditions. 

There is nothing very difficult in making Babbitt suitable to 

any kind of service. It is only necessary that the work be 

done by an experienced metallurgist. Right here is where we 

see the importance and value of dealing with a maker whose 

experience and reputation are above question, and who pro- 

duces alloys of high quality and sells them honestly at fair 

prices. 

NEW COLLIERS AND TUGS FOR U. S. NAVY. 

On June 20 last bids were opened at the Navy Department, 

Washington, for four naval colliers and two tugs. In the 

number of colliers were included the two for which bids were 

received in November last, but which could not then be consid- 

ered, owing to either an excess over the limit in the appropria- 

tion or to irregularities in the submission of the bids. The 

law governing the construction of these two colliers must con- 

form with the provisions of an act entitled “An act relating to 

the limitation of the hours of daily service of laborers and 

mechanics employed upon the public works of the United 

States and of the District of Columbia,’ approved Aug. 1. 

1892, which means in defined words an eight-hour workday. 

The two colliers authorized by act of Congress, approved 

March 4, 1911, as well as the tugs above mentioned, are not 

subject to the act above cited, its provisions having been 

eliminated. The Maryland Steel Company, of Sparrows 

Point, Md., submitted the lowest bid for the construction of 

the colliers Nos. 11 and 12 (not subject to the eight-hour 

workday), their bid being $961,000 (£197,000) for each. 

The Newport News Shipbuilding & Dry Dock Company, 

Newport News, Va., submitted bids for the construction of all 

four of the colliers, Nos. 9 and 10 (subject to the eight-hour 

Jaw) at $975,000 (£200,000) each, and Nos. 11 and 12 at $995,- 
coo (£204,00c) each. The ships being practically alike, the 

difference between the two bids would approximately represent 

the difference in cost of construction to this company under 
the eight-hour law as compared with standard practice. 

The New York Shipbuilding Company, Camden, N. J.. sub- 
mitted the lowest bid for the construction of the two sea- 
‘going tugs at $194,000 (£40,000). 

International Marine Engineering 309 

COLLIERS NOS. II AND 12. 

Their chief characteristics are contained in the following: 
They are single-deck vessels, about 530 feet long, 65 feet beam 
and 27 feet 6 inches mean draft. Speed, 14 knots at load draft. 
All the ship’s scantlings and arrangements of bulkheads, etc., 
will meet the general requirements of ‘the American Bureau 
of Shipping. 

In full-load condition the vessels must have a continuous 
sea speed of 14 knots when carrying 12,500 tons of coal, in- 
clusive of bunker, with an additional 250 tons covering other 
items. 

They have a double bottom extending under the cargo- 
carrying spaces, as well as under the engine and boiler rooms, 
while the forward and after-peak compartments will be ar- 
ranged as trimming tanks. Arrangements for carrying fuel 
oil in bulk will also be provided for. 

The vessels will be fitted with complete coal-cargo handling 
appliances, consisting of necessary masts, derricks, elevated 
rails, reversible winches, etc., arranged in such a manner as to 
deliver coal at rate of about roo tons per hour from each main 
cargo hatch, making a total delivery of about 1,200 tons per 
hour. All necessary pumps, piping and connections will also 
be provided for handling oil cargo. 

Each vessel will have an electric plant, electrically-driven 
ventilation fans, all suitable appliances for interior com- 
munications, such as engine and steering telegraphs, voice 
tubes and telephones. 
An efficient pumping and drainage system will be installed 

for filling and emptying ballast and trimming tanks, together 
with a fresh and salt-water system for use in galleys and 
quarters. A steam heating system will be installed. Ac- 
commodations, with staterooms, will be provided for com- 
mander, executive and navigating officer, senior engineer 
officer, three watch officers, doctor, paymaster, two warrant 
machinists, besides crew’s accommodations. 

The propulsive machinery will consist of twin-screw. triple- 
expansion engines of the merchant marine type, and of ade- 
quate size for the speed stipulated. The boilers will be of 
the cylindrical type, with separate combustion chamber for 
each furnace. A donkey boiler will be fitted for use in port. 
All necessary auxiliaries will be installed, including evapora- 
tors, feed heaters, refrigerating plant, steam reversing engine, 
steam turning engines and ash hoists. 

SEAGOING TUGS. 

The general features for each of the tugs are: 

Length between perpendiculars..... 175 feet. 
iLengtin Over aill,cococcovcncvovcsccs 183 feet. 
Breadthasmol ded ne 34 feet. 
Breadth, extreme over guards...... 35 feet 6 inches. 
Draft, trial condition, aft.......... 14 feet. 
Draft, trial condition, forward..... 15 feet. 
IDIGDIACAMEME ccococoonccecdgcvanuc 1,100 tons. 
Total bunker capacity about........ 435 tons. 
Continuous sea speed.............. 14 knots. 

The vessels will be built to have the highest rating pro- 
vided for by the rules and inspection of one of the registration 
societies. The ships to be fitted with all modern appliances, 
such as steam capstan and windlass, a reversible steam winch 
for each of the two cargo booms, steam steering engine, re- 
frigerator and evaporator plant, electric plant and wireless 
telegraph apparatus, etc. 

The propeliing machinery for each will consist of a merchant 
marine triple-expansion engine and two cylindrical boilers. 
with all necessary auxiliaries. 
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THE POWERING OF MERCHANT SHIPS AND DE- 

SIGN OF THEIR FORMS. 

International Marine Engineering 
ee eee ——————————————— 

AuGUST, IQII 

is allowed for, a curve is obtained starting high in value and 

decreasing until very high relative speeds are reached, where, 
: 

BY PETER DOIG, V 

To those who are familiar with the assembling graphically in tropedo craft, for example (at about 1.6), the line 

of progressive trial results in Admiralty constant form, the VE 

task of rendering the curves obtained amenable to law must 

seem one with much inherent difficulty. The Admiralty con- 

stant, or displacement coefficient, as it may be better termed, 

is familiar to all, being the value 

has an approximately level trend. 

To clear the way towards some reconcilation of the greatly 

varying values found, it will be of help to consider the factors 

affecting it in ships of the same displacement. These may be 

D*/; V* taken: (1) Speed; (2) fullness or block coefficient; (3) pro- 

i= - portions; (4) propulsive efficiency; (5) to some degree, owing 

fel to the lesser frictional resistance per’ unit of surface with in- 

where D is displacement in tons, Y speed in knots and H 

indicated horsepower. As is well known, this coefficient is not 

a constant, properly speaking; and it may be well at the outset 

to remind ourselves of the assumptions underlying it. These 

creased dimension, length, and (6) form, by which is. meant 

the nature of the horizontal and transverse sections. 

Though needing careful treatment in view of all these in- 

fluencing -factors, this coefficient method has maintained its 

ADMIRALTY COEFFICIENTS 

we eae i 1.2 

SX 

180 a ee ~ 11 

KON 5 
ENN Average Practice : 

BS OSS WS NS 0.9 

i Ss LimitS of Economical Speec 

0.8 y ESS SS 0.8 

200 | SSS 0.7 ems ~ 0.7 

Ei i 0.5 x 0.5 
N 

0.4 = 0.4 
of 5 6 

Block Coefficients 

7 di} - 9 

DIAGRAM SHOWING THE EFFECTS OF FULLNESS OR BLOCK COEFFICIENT AND SPEED ON DISPLACEMENT 

COEFFICIENTS, 

are: (a) That the resistance varies as the square (and con- 

sequently the work done as the ‘cube) of the speed; (b) that 

the proportion between “useful” work, or work not wasted in 

overcoming machinery and propeller frictions, etc., and gross 

work of the engines, is always a constant fraction; (c) that 

resistance at any particular speed is proportional to wetted 

surface, or two-thirds power of the displacement, to which 

weited surface is itself approximately proportional. If these 

were absolute laws then a certain unvarying displacement co- 

efficient would be got at any speed of a given ship, and values 

varying only as the (displacement)*/s of different vessels 

would be the rule. The skin or frictional part of resistance 

yarying as the 1.83 power of the speed, the foregoing would 

very nearly hold if all resistance were frictional between ships 

of no great difference in length; but the introduction of the 

Its 

value gets higher with speed until at very high velocities, 

where it again decreases. This gives the curve of displace- 

ment coefficients a typical form as plotted on a base of speed- 

wave-making phenomena alters, this index considerably. 

Vy 

length ratio (—-) When the effect of greater relative 

VL 
waste of work at low speeds, due to lower engine efficiency, 

position as a handy and flexible means of estimating power 

in all shipbuilding countries except France, where a similar 

but less satisfactory coefficient, involving the area of the fullest 

transverse section instead of the two-thirds power of the dis- 

placement, has been long in use. The writer is convinced that 

the displacement coefficient can be used in a more general way 

than is current, although it is no doubt being superseded by the 

more scientific methods of the model basin. As the naval 

architects and engineers enjoying the use of such an estab- 

lishment form a very small number in the profession, the 

present paper, it is hoped, may be of help to the great majority 

debarred from such a luxury. 

An attempt has been made by the analysis of the coefficients 

obtained in the trials of a large number of merchant vessels 

to eliminate the effects of the factors enumerated above. As 

the ships considered are of different builders’ designs, the 

forms should cover most of the practical variations from the 

normal: so that the effect of number (6) is, so to speak, auto- 

matically averaged in the process adopted. A computation of 

the effect of (5) assuming a standard length of 400 feet, and 

taking an average proportionate frictional resistance to total 

resistance (on which the effect directly depends), gives the 

following corrections: 
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By careful methods the propulsive efficiencies have been 

estimated for the different ships, using D. W. Taylor’s and 

R. E. Froude’s model screw experiments for propeller efficien- 

cies. This disposed of number (4) in a fairly satisfactory 

manner, though its effect is very large. The propulsive 

efficiency, or ratio between the effective of “tow-rope” horse- 

power, and that indicated by the engines, is therefore a meas- 

ure of the proportion of engine power not used up in the fric- 

tional and other losses at machinery and screws, and varies 

from about .45 to .60. Indicated horsepower absorbed in 

driving a given ship at a particular speed is inversely pro- 

portional to this figure, and it therefore follows that the dis- 

placement coefficient varies directly with it. It is plainly seen 

how great an effect may be produced on displacement co- 

efficients of the same form with different propulsive efficien- 

In the case of number (3) the proportions considered cies. 

breadth 

were limited to values between .105 and .140, and 

length 

draft 

proportion between .50 and .30. Most merchant ship 

beam 

practice lies in this region, and not much effect due to change 

of these values was traceable in the coefficients tried. 

By plotting the trial coefficients corrected for (5) to 400 

feet standard waterline length, and for (4) to .50 propulsive 

efficiency, on a base of block coefficients and ordinates of 

speed length ratio, curves were obtained showing the effects of 

fullness and speed on displacement coefficients. Hence in a 

more or less satisfactory way the effects of (6), (5), (4), and 
for the porportions concerned (3), are eliminated, leaving the 

influences of (2) and (1) shown on the diagram. A guide to 

its formation was found in the published tank results of D. W. 

Taylor, H. Sadler and others, by the reduction of the results 

of the forms experimented onto displacement coefficients of 

ships 400 feet long with .50 propulsive efficiency, some addi- 

tion to the resistances being made for bilge keels, bossings, 

etc. It must be borne in mind that only forms falling within 

the range of proportions mentioned are represented by the 

diagram; so that shallow river craft, for example, are ex- 

cluded. However, a great proportion of the mercantile marine, 

including most ocean-going and a large part of coastal and 

inland-water ships, are suited by the curves. 

A progressive trial, when put down in displacement co- 

efficient form, shows often a maximum value at speeds higher 

than that indicated by the diagram. This seems to be due to 

the lower propulsive efficiencies, through greater proportionate 

frictional waste at engines, at speeds lower than the maximum 
designed speed. 

In setting down the coefficients at the full speeds attained 
in each ship it was found that they clustered along a line 
which has been marked average practice on the diagram. This 
gives what practice has sanctioned as the appropriate fullnesses 
for particular speed-length ratios. By taking suitable pro- 
portions (from similar vessels) a useful rough approximation 
to displacement may be got, where the known particulars are 
length and speed, or limiting draft and speed. The figures of 
size and displacement obtained will serve as a guide in the 
estimation of the weights of hull, machinery, fuel and dead- 
weight carried; which total, of course, will equal displacement. 
The top line of the diagram represents the limits of economical 
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propulsion, above which comparatively inordinate expenditure 

of power would be incurred, and the breadth of the diagram 

has been limited to the range of maximum trial speeds found 

in practice, though, as before remarked, these cluster more or 

less about the average practice line. 

In estimating a likely displacement coefficient for a new 

design the writer has found the values in the following table 

useful. The multipliers given include the effects of length 

and propulsive efficiency for the classes tabulated; but it is 

suggested that possessors of data should find suitable figures 

for themselves: 

r TABLE I. 

Type. Length, | Screws. | Machinery. | Sveed, |Block Co-| Multipliers. 
Feet. Knots. | efficient. 

as | = | 

Coasters. |200 to 300} Single. | Reciprocating.|12 to 16).50 to .65| .82to .90 

200 to 300} Single. | Reciprocating.| 8 to 12}.65 to .85/1.02 

Single | | 
300 to 400) — or Reciprocating.| 9 to 15|.65 to .85/1.06 

Freighters. * Twin. 

Single | 
400 to 600 or Reciprocating.|10 to 17|.65 to .85/1.12 

Twin. 

250 to 400) Twin. | Reciprocating.|16 to 23|.45 to .60)1.07 to 1.14 

Fine Twin | 
Passenger. |250 to 400) _ or Turbine. 20 to 25|.45 to .55)1.00 to 1.05 

Triple. 

Twin. | Reciprocating.}14 to 20}. 60 to 70/1 .04 to 1.09 
Intermediate 400 = | 
Liners or feet Turbine 

Mail Steamers.) upwards. | Triple. or 16 to 20}.60 to .65)1.00 to 1.05 
Combination. | 

Twin. | Reciprocating.}20 to 23!.55 to .62)/1.03 to 1.07 
500 

Fast Liners. feet Triple 
upwards. or Turbine. 20 to 26).55 to .62/1.00 to 1.06 

Quad. 
| | 

As an illustration of the application of this table to the 

curves the case of a turbine-driven Atlantic liner, 760 feet long, 

V 

25% knots speed, block coefficient .59, may be taken. 

Wi 
here is .925, and reference to the diagram gives 245 as the un- 

corrected coefficient for this fullness and relative speed. From 

the table it will be seen that this has to be multiplied by 1.05 

(as the length of the ship is so great), and the value 257 is 

given. With a displacement of 37,000 tons the power neces- 

sary for the speed is 

37,000°/s X 

257 

This ship is the Mauretania, and the above figure is a fairly 

close approximation to her shaft horsepower at the speed, 

Perhaps the best way in which the diagram can be made 

useful is to estimate from exemplar or type ships. Trial data 

of vessels as near’as possibly similar to the new vessel’s size, 

method of propulsion, speed and fullness, may yet differ some- 

what in the last two particulars; and here the value of the 
V 

values and the block co- 

Ve 
efficients of the type ships and of the ship proposed (water- 

line lengths being used) are calculated and spotted on the 

curves, and the amounts, to be added to or subtracted from the 

displacement coefficients of the type ships, are seen. A figure, 

which is corrected for differences of speed and fullness, and 

averaging the propulsive efficiencies of the exemplar ships 

used, is then obtained. It remains to be observed that no trials 

of ships in adverse weather conditions, with foul bottoms 

or with emerged propellers, have been used in forming the 
diagram. 

diagram will be evident. The 
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TABLE II. 

Designed 
Speed. ; : Nature of 

Block PAN AY Length of Parallel Middle-Body + Length of Ship. | Curve of Cross Section Areas. Forebody Waterline. Forward End 
Coefficient Vi, Transverse Section. 

hinges Round. ‘‘In other words ; 
86 50 Minimum resistance with .38; 38% greater with .52 easy buttocks at each Round V’d 
to to to Round at ends. end rather than full rather than 
76 60 Minimum resistance with .31; 3% greater with .44 below and fine above.” U'd. 

(Prof. Sadler.) 

z Hollow forward end ‘‘with Hollow forward end. 
.73 63 Minimum resistance with .28; 3% greater with .40 a given set of dimensions Rounder aft. Hollowness 
to to to and displacement a long of waterline forward con- U’d or ‘‘clubbed.’ 
.63 85 Minimum resistance with .10; 3% greater with .18 middle-body forward with fined to about 15% ship’s 

About 6-10 of p. m. b. in forebody. a fine bow, but more length from bow. 
gradual diminution aft.” 
(Sadler.) 

i 63 85 Minimum resistance with .10; 3% greater with .18 , 
to to diminishing to 0 at .6 block coefficient, below which Slightly hollow forward. Slightly hollow forward end. U'd. 
53 1.10 p. m. b. seems undesirable. 

dl 5883 1.10 Straight. especially above : 
to to No p. m. b. Hollow forward and aft. 1 = V 1 Wd. 
-45 1.35 2 Mi, 

THE DESIGN OF FORM. waterline shapes, and, consequently, the transverse sections; 

As the experimental researches of the Froudes, Taylor, and R. E. Froude’s researches on hollow versus straight lines 

Sadler and others on ships’ models (see INTERNATIONAL 

MARINE ENGINEERING, 1905, p. 280; 1909, p. 319) have shown 

differences in resistance due to varying amount of parallel 

middle body, varying position of fullest section, and different 

nature of waterlines, etc., even in vessels of the same pro- 

portions and fullness, it can be seen that the writer’s state- 

ment that only average forms are represented in the diagram 

is a reasonable one. It may here be of interest to sum up the 

main results of the experimenting of these authorities, and 

in doing so the dicta of R. E. Froude (Transactions Institute 

of Naval Architects, 1904) will be of great assistance in en- 

abling us to concentrate on the major variables concerned. He 

“So long as no unfair features are introduced, such as 

may cause serious eddy-making, we may almost say that the 

resistance of a form is determined solely by (a) the curve of 

(b) the extreme beam,* 

*The effect of change of beam on displacement coefficient is not neces: 
sarily so great as on resistance. For, with given length, block coefficient, 

Says: 

cross-section areas, together with 

draft 
and — proportion, displacement is greater with greater beam; 

beam 

so that (displacement) 2/3 in the denominator of the expression in- 
creases and offsets to some extent the increase of indicated horsepower 
following greater resistance. This probably explains to some extent the 
small difference found by the writer between the coefficients of ships 

beam 
with proportions so diverse as .105 and .140, so long as block 

_ length 
coefficient and speed-length value are the same. 

and (c) the surface waterline of the forebody; and if these are 

adhered to the lines may be varied in almost any reasonable 

way without materially increasing or decreasing the resistance 

at any speed.” 

It was long a widespread belief that fineness of midship 

section is favorable to speed. This is implicitly controverted 

by the foregoing statement, which has been corroborated 

lately in the Washington model basin. Naval Constructor 

Taylor says: “Among the very large number of model ex- 

periments we have made, we have had no results indicating 

any material influence of shape of midship section upon re- 

sistance,’ and that “the naval architect may vary widely mid- 

ship section fullness without material beneficial or prejudicial 

effect upon speed.” 

It may be taken that (a) includes the parallel middle-body 

features, and obviously (c) determines the nature of the fore- 

body transverse sections, a round waterline (7. e., one convex 

outwards), meaning generally V’d sections, and a hollow 

waterline tending to give “clubbed” or U’d shapes. Some ex- 

periments of D. W. Taylor give the best proportions of parallel 

middle-body to length of ship for certain fullnesses; those of 

Professor Sadler on full forms give the effect of altering the 

are now famous. The following table presents the main 

features of good forms; and it may be admitted that better 

results than indicated by the displacement coefficient diagram 

could probably be got in ships conforming to the requirements 

in Table II. 

It is not suggested that these few particulars sufficiently 

define a good form for the purpose of design; but they will 

serve as a guide for betterment in working from previous 

designs, if carefully made use of. The characteristics of the 

various fullnesses shade into each other, but the divisions in- 

dicate approximately where one quality ends and the other 
begins. 

Hitherto the accepted opinion has been against any hollow- 

ness in waterlines, but model basin experiment has proved 

their merit in certain cases. Mr. MacEntee has found, from 

the stream-line theory, that “hollow waterlines cause less 

wave-making disturbance than straight or convex waterlines, 

and that as the hollowness and fineness of waterlines are in- 

creased, the wave-making disturbance decreases to a minimum, 

after which, if the lines are made still finer and hollower, the 

wave-making disturbance again increases.” Model experi- 

ments have verified the substantial accuracy of this theoretical 

result with moderate fullnesses and relative speeds; but with 

great fullness or great relative speed round or straight water- 

lines seem better. As the investigation of Mr. MacEntee was 

limited to average fullness and speed, and al§o to too dimen- 

sional treatment, the discrepancy is not serious. 

The run of the stern of ship forms should, of course, be 

designed with a view to a good flow of water to the screw or 

screws; but otherwise from the standpoint of resistance alone, 

variation of sectional shapes in the forebody is generally of 

greater influence than changes of the afterbody form. 

A Reversible 300 Horsepower 4=Cylinder Oil Engine. 

The problem of designing reversible internal-combustion 

motors suitable for the propulsion of ships has been solved 

satisfactorily by Messrs. Fried. Krupp, Ltd., Germaniawerft. 

In fact, the 300 brake-horsepower Diesel motor exhibited by 

that firm at the recent International Motor Show at Berlin is 

reversible and capable of regulation within wide limits. The 

dimensions of this engine are as follows: 

Cylindepidirameteneneeeeeeeen creat 13 inches. 

Stroke: twenty rent rate. boyy eee 13 inches. 

Mascaimitimis peed ane 450 r. p.m. 
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The motor is a single-acting four-cycle engine, the air 

drawn in during the first downward stroke of the piston being 

compressed during its upward stroke. At the upper dead point 

the fuel is introduced into the working cylinder by means of 

compressed air at 133 pounds pressure per square inch. Dur- 

ing the first portion of the subsequent working stroke the 

work is performed. 

Any kind of raw or distilled product of petroleum can be 

used as fuel; besides crude oil, naphtha, paraffin oil, gas oil, 

coal tar oil and oil gas tar have been lately employed in this 

engine. 

The fuel consumption is one-third of a pint per indicated 

horsepower per hour, with fuel of 10,000 effective calories. 

The fuel is led from a tank to the fuel pumps, each of which 

supplies one of the four motor cylinders. The compressed air 

required for introducing the fuel is obtained by means of an 
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oil system, the cylinders being oiled by special pumps. The 

used oil is collected in the base-plate, and after being cleansed 

is used over again. 

The cylinders and cylinder covers, as well as the exhaust 

conduits, are water-cooled. 

A similar engine was fitted last year in the 25-ton tug 

Rapido of Messrs. Slomann & Company, of Hamburg. This 

vessel, built at the Lirssen shipyards, is propelled by a re- 

versible six-cylinder motor designed on the system described. 

The motor gives the tug a speed of 10% knots at 400 revolu- 

tions per minute; the pull of the boat is 2,640 to 2,860 pounds 

at 6% knots. The fuel consumption is only one-third of a pint 

per horsepower-hour, which compares favorably with that of 

the best stationary plants. 

As demonstrated by the trial runs, made in the presence of a 

number of interested parties of the military and mercantile 

SINGLE-ACTING, FOUR-CYCLE, REVERSIBLE DIESEL ENGINE OF 300 BRAKE-HORSEPOWER. 

air pump, and is stored at a pressure of 133 pounds per square 

inch. 

The control is effected by means of cam discs, levers, etc. 

The admission, outlet and fuel valves are actuated by a com- 

mon controlling shaft, whereas a shaft located on the opposite 

side of the cylinder merely controls the outlet valves. 

The motor is started by means of compressed air stored at 

a pressure of 440 to 515 pounds in two cylindrical steel vessels, 

the capacity of which has been calculated with a view to allow- 

ing the motor to be started sixteen times. The controlling 

levers are shifted into their starting position previous to start- 

ing the motor, and after reaching the speed required for 

ignition are brought back into working position. 

An emergency regulator allows the motor to be stopped, in 

the event of a shaft fracture, by shutting off the fuel supply 

as soon as the maximum speed is exceeded. 

The working cylinders are made of high-class bronze, and 

are designed with double walls, water-cooled; they are pro- 

vided with cast iron liners. The base plate and engine frames 

are made of bronze castings. The main bearings are water- 

cooled. The driving gear is readily reached after removing 
special covers in the frame, which are kept closed during 

operation. The crank-shaft, connecting rod, pistons, etc., are 

made of high-grade special steel supplied by Messrs. Krupp. 

The moving parts are lubricated by means of a compressed 

navies, the reversing of the motor is as quickly done as with 

a steam engine. In regard to economy, these motors, which 

can be readily constructed for any outputs (up to several 

thousands of horsepower), and are far superior to any steam 

engine plant, especially where there are frequent fluctuations 

in load, such as on board tugs, ferries, etc. In fact, the heat 

losses, unavoidable with steam during intervals of idleness, 

are done away with, and the motor is ready for operation at a 

moment’s notice without being warmed up. A further ad- 

vantage is due to the cheapness of the fuel, its less weight and 

bulk, and the corresponding increase in capacity which in- 

creases the radius of action of warships, while the simplicity 

in Operation is such that no skilled labor is required. A 

further good feature which is of special importance in con- 

nection with passenger steamers and warships is the absence 

of any smoke and soot, the exhaust being entirely smokeless 

at normal speeds. Again, the crew of the vessel is not incon- 

venienced by heat radiation, the motors being cooled with 

water, which will be especially appreciated in hot zones. 

Those countries which possess abundant sources of petro- 

leum are likely to soon adopt this novel type of motor for the 

propulsion of their vessels. 

The first 2,460-ton cruiser for the modern navy of China 

was launched at Barrow-in-Furness in July. 
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BALTIMORE FIREBOAT DELUGE. 

The fireboat Deluge has been completed by the Skinner 

Shipbuilding & Dry Dock Company, of Baltimore, for the Fire 

Department of that city from designs of Mr. W. I. Babcock, 

engineer and naval architect, 17 State street, New York. The 

hull is. of steel throughout, 120 feet over all, 109 feet 6 inches 

between perpendiculars, 28 feet molded beam and 15 feet 

molded depth, with five bulkheads, three of which are water- 

tight. There is a single deck from end to end, with lower 

decks forward and aft of machinery space only, all of which 
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hose turret to make a platform for working a large monitor 

nozzle. <A life raft is stowed on top of the deck-house. The 

steering engine in the pilot house is of the Queen City hydraulic 

type. 

There are no living accommodations on the boat, the quar- 

ters for the crew being in the fire house on the pier. 

In the engine room are placed two pumping sets with a 

guaranteed capacity of 4,500 gallons each at 150 pounds pres- 

sure. Each set consists of a General Electric Curtis steam 

turbine and a Worthington centrifugal pump, all on one bed- 

plate and one horizontal shaft. Each turbine has its own sur’ 

BALTIMORE FIREBOAT DELUGE, UNDERGOING TEST. 

are of steel complete without wood covering. The between 

decks forward is used for a hose room, with racks capable of 

holding 2,000 feet of hose, with a hatch through the deck for- 

ward of the pilot house fitted with rollers all around for pass- 

ing the hose on deck. The hold under the hose room and the 

after peak form fresh-water tanks for make-up feed. The 

lower deck aft contains only the electric lighting set and lock- 

ers for the crew. There is a steel deck-house over the boiler 

room and coal bunker, the forward end of which is fitted up as 

a nozzle room with stairway to the steel pilot house above. 

The after end of this deck-house is extended over the central 

face condenser, circulating pump and wet and dry vacuum 

pumps, and all pumps are cross connected, so that either or 

both condensers may be used with either set of pumps. The ° 

main fire pumps are so arranged that they may be worked in 

series, delivering then 4,500 gallons per minute at 300 pounds 

pressure. The discharge pipes from the pumps are connected 

together and lead to a turret immediately over them, to another 

turret placed at the bow, with a branch to a monitor at the top 

of the pilot house, and to a monitor at the top of a steel lattice 

tower on the after deck, which is about 35 feet above the water 

line. 

OUTSIDE PROFILE OF THE DELUGE, SHOWING ARRANGEMENT OF MONITORS. 
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The engine room also contains the propelling engine, which 

is of the vertical, inverted double-cylinder, non-condensing 

type, with two cranks and having cylinders 20 inches diameter 

by 20 inches stroke, and is of very substantial construction. 

This engine drives a single four-bladed propeller 8 feet diam- 

eter, which is of cast steel. 

Steam is supplied by two Scotch boilers, 12 feet 6 inches in 

diameter by 11 feet 6 inches long, allowing 170 pounds pres- 

sure, placed abreast of each other next forward of the engine 

ONE OF THE THREE-INCH MONITORS ON THE DELUGE. 

room, with fire room on forward side and coal bunker next to 

fire room. Each boiler contains two Morrison furnaces 48 

inches in diameter, fitted with separate combustion chambers. 

The tubes are 234 inches diameter. The boilers are fitted with 

a system of heated forced draft, the blower being placed in a 

recess in the bulkhead at the forward side of the fire room, and 

is of the Sturtevant type. The vertical feed pumps are of the 

Blake type and the feed water heater a Reilly. 

The center turret is fitted with twelve 3-inch connections for 

hose and the bow turret has two 3-inch and six 3%-inch con- 

nections. There are four monitors, as shown by the plans, one 

over each turret, one on top of pilot house and one on the 

tower aft. These monitors were furnished by Andrew J. 

Morse & Son, of Boston. The electric light plant has a 10 

WORTHINGTON CENTRIFUGAL PUMP, DRIVEN BY A CURTIS STEAM 

TURBINE. 

kilowatt General Electric standard marine set, with about 

eighty lamps distributed about the vessel, and an 18-inch 

searchlight on top of the pilot house. The engine room sky- 

light and companionway are of steel complete, with a large 

number of circular lights, which, as well as the pilot house 

windows, are of wire-glass. 

The pump test took place at the fire boat station in Balti- 

more harbor, when four 3-inch streams were thrown through 

the monitors continuously for six hours. The average water 

pumped during that time was 10,624 gallons per minute at a 

pressure of 145.5 pounds. The picture was taken during this 

test. On the trial trip, with 170 pounds of steam, and the 

wheel making over 150 revolutions, the engine developed 1,100 

horsepower and a speed of 15 miles an hour was reached. 

Everything was so satisfactory that the Board of Fire Com- 

missioners formally accepted the boat at the conclusion of the 

trial trip, and she went on her station and in regular service 

the same night. 

AN OIL MOTOR FIREBOAT. 

A little while ago the council of the London Fire Brigade, 

England, instituted a competition in order to find out the best 

design of fire float for use under the very special conditions of 

service which obtains on the River Thames. The enormous 

amount of wharfage and of factory buildings, repositories, etc., 

which congregate on the banks of that river rendered the pro- 

vision of an efficient river fire service a most important matter, 

and every endeavor was used in order to utilize as far as pos- 

sible the most modern fire-fighting mechanism. The result 

has now become known, and the well-known English firm of 

boat builders, Messrs. J. I. Thornycroft, Ltd., have now com- 

pleted and handed over to the London Fire Brigade a motor 

fire float known as the Gamma, which is shown in our illus- 

tration. 

The vessel, which is only 66 feet 6 inches long by 11 feet 6 

inches broad, was constructed under the supervision of the 

chief officer of the London Fire Brigade, who worked out the 

design of the pumping arrangement. The design of the boat 

provides for motor propulsion and for driving two Gwynne 

high-pressure centrifugal pumps by the main propelling en- 

gine. Each pump has a capacity of 600 gallons per minute at 

120 pounds pressure per square inch. Among the special con- 

ditions which the design attained was that of draft, which was 

not to exceed 3 feet 9 inches, and maximum height of any 

part, which was not to be above 7 feet from the waterline. 

The guaranteed speed with the two Thornycroft 85 brake- 

horsepower kerosene (paraffin) motors, driving twin screws, 

was 10 knots with fuel tanks full and an outfit amounting to 

3 tons on board. As a matter of fact, carrying an excess load 

of 3 tons the boat averaged on trial 10 knots for four con- 

tinuous hours, with a draft of 1 inch less than the maximum 

allowed. 

The general arrangement of the vessel comprises a raised 

deck over the crew space and motor room, giving a clear head- 

room of about 6 feet 6 inches. The crew space has been made 

accessible from the after deck by a sliding companion, and 

accommodation has been provided for three men, with seat 

berths, table, cooking range, etc. A watercloset has also been 

provided. Reserve fuel tanks are arranged under the after 

deck in such a manner that the service tank can be filled by 

means of a semi-rotary pump. A hose room has been pro- 

vided under the fore deck, fitted with the necessary racks, etc. 

This space. as well as the motor room, is heated by hot-water 

radiators operated from a boiler in the hose room. A store- 

room has been arranged forward of the hose room for lamp 

stowage and for sundry fittings. Steering is effected by means 

of a hand-gear pedestal, with a brass-mounted teak wheel 

placed on the forward deck, and leads of wire rope are led to 

the quadrant aft. 

Electric lighting has been provided throughout the vessel 

and to the navigating lamps. The machinery consists of twin 

sets of kerosene (paraffin) engines, each giving 80 brake- 

horsepower at 700 revolutions per minute, and Gwynne’s high- 
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pressure centrifugal pumps. Each engine is connected through 

a standard reversing gear to a dog clutch, which can connect 

the main engines either to the propellers or to the pump- 

driving shaft. The propelling engines have four cylinders, 8 

inches bore by 8 inches stroke. They are fitted with a vapor- 

izer of the U-tube pattern, which is arranged to be heated by 

the exhaust gases. A spirit carburetor is also fitted, so that 

the engine may be run on gasoline (petrol) with maximum 

efficiency. The engine is started up on compressed air, which 

is let into the cylinders on the firing stroke. Gasoline (petrol) 

is used as a fuel for the first few minutes until the exhaust is 

sufficiently heated to vaporize the kerosene (paraffin). This 

takes from five to ten minutes. Should there be no gasoline 

partment on deck. There is a monitor or radial delivery, 

which can be turned in either direction. and also two valve 

boxes forward, on each of which are four 3-inch sluice valves 

for hose connections. Two combined electric lighting and air 

compressing sets are fitted, each of which consists of a 7% 

brake-horsepower kerosene (paraffin) engine driving a Sie- 

mens dynamo and arranged for driving a Brotherhood rotary 

compressor through a friction clutch. These are used for 

pumping up the four bottles in which air is stored at 120 

pounds pressure for starting up the main engines, blowing the 

whistle, ete. Each air compressor set is capable of pumping 

the air bottles up to 120 pounds in fifteen minutes. 

The trials were of a severe character. The speed trial con- 

MOTOR-DRIVEN FIREBOAT BUILT FOR THE SPECIAL CONDITIONS OF SERVICE ON THE RIVER THAMES, 

(petrol) available, the vaporizer can be warmed by a blow 

lamp. The lubrication is forced, oil being sucked by a small 

pump from the bottom of the crank case and pumped to the 

engine bearings through an oil cooler, through which some of 

the circulating water is by-passed. Ignition is by high tension 

and also by accumlator and “Lodge” igniter. The reversing 

gear is.of the epicyclic type, the whole going round as one 

solid drum when in the ahead condition, and the outer drum 

being held by a brake when in the astern position, which causes 

the shaft to revolve in-the opposite direction. Between the 

propeller shaft and reversing gear there is a dog clutch, by 

means of which the engines may be put in connection either 

with the propeller shaft or with a steel toothed wheel, which 

is in gear with a compressed paper wheel in the pump- 

driving shaft. The ratio of gearing is slightly over two to 

one. The pump-driving shaft is carried alongside the engine 

on bearings supported by the engine bearers, and drive the 

pumps through Voith flexible couplings. 

The pumps are situated at the forward end of the engine 

room. These are of the movable high-pressure, four-stage 

centrifugal type. They run at about 1,450 revolutions per 

minute, the discharge and suction being 6 inches in diameter. 

There is a suction box built into the ship on each side, and 

these are connected by an 8-inch suction pipe, running across 

the ship, on which are two 6-inch branches to each pump. By 

this means both pumps can draw through either suction box 

while the other is being cleaned. A bilge suction box is 

fitted to the 8-inch suction pipe, with branches to each com- 

sisted of four hours’ full speed trial, followed by maneuvering 

and turning trials, during which a measured half mile was 

run with the engines running at 350 revolutions per minute, 

which demonstrates the flexibility of these engines. For the 

pumping test each pump had to run for a period of ten hours 

during the first two hours, of which the output was to be 600 

gallons per minute at 120 pounds pressure, and for the re- 

maining eight hours 500 gallons per minute at 120 pounds 

pressure. Each electric light engine had to be run for four 

hours continuously. All these trials were carried out to the 

satisfaction of Lieutenant Sladen, the chief officer, and Messrs. 

Wells & Kemp, the consulting engineers of the London Fire 

Brigade. The advent of the motor boat fire-fighting service 

in Great Britain is therefore an accomplished fact, and in view 

of the competitive nature of the trials the superiority of the 

motor-propelled float over its steam rival seems assured. 

The Italian steamship Soperga went ashore on Molasses 

Reef off Mobile, Ala., in April. The owner of the steam tug 

Leroy asserts that he made a contract with the captain of the 

Soperga to pull her off the reef. This apparently he could not 

do, and the assistance of other tugmen was asked. After 

trying in vain to get her off the wrecking vessel Roosevelt 

came along and claims to have floated the vessel. The several 

owners who joined in the efforts to get the vessel off the reef 

have libeled her, as no satisfactory arrangement for salvage 

could be reached. f 
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CARGO HANDLING AT SMALLER PIERS AND 
TERMINALS. 

BY H. M°L, HARDING.* 

The installation as illustrated is not for the larger terminals 

or where speed of transference is the most important con- 

sideration. For such freight movements the arrangement of 

the overhead tracks would be considerably modified with a 

larger number of conveyor hoists. 

The purpose is to indicate that a plant could be installed of 

low first cost and of economical maintenance. 

Each installation should be treated by itself from the engi- 

neering and operating standpoints. 

It might be advisable to have the shed reach to the edge of 

the pier, or that there be traveling bridge cranes with loops (a 

modified gantry crane) between the shed and the side of the 

pier, the loop extending over the ship’s hatches. 

As stated, the following description applies only to the 

Lighter 

bridges which support the usual hoisting and swinging 

mechanism of the harbor gantry crane. 

In addition to these outside cross tracks there are between 

the girders of the crane two straight tracks with extension 

ends, by which the freight can be taken from one side of the 

pier directly across in a straight line to the other side and 

deposited within the shed or upon lighters. When not in use 

they are drawn within the loop. These straight tracks are 

chiefly furnished when lighters are to be served. 

By means of these movable or adjustable cross tracks every 

foot of floor space can be served by the overhead conveying 

machinery without rehandling and at the lowest first cost for 

installation. 

The conveying and hoisting machinery, as shown. is ar- 

ranged in trains, one transfer conveyor drawing after it three 

or more trailers with hoists. These are designated as transfer 

hoists. Each transfer hoist is arranged to raise from the draft, 

which has been taken from the hold in this case by the ship’s 

Unbroken Main Track 

Transfer 
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ARRANGEMENT OF A SMALL PIER FOR THE ECONOMICAL HANDLING OF CARGO. 

smaller terminals and is not for universal adaptation. This 

indicates only one method, but shows that the hoisting or 

lifting without hand labor is of the greatest importance in 

securing economy. 

The overhead fixed track, as shown in the illustration, con- 

sists of an I-beam, upon which is a T-rail of light weight, 

supported about 5 feet from the sides of the building and 

arranged at the ends of the building in the form of a loop. 

Upon side-fixed tracks, corresponding to the usual crane 

tracks, which are parallel to each other, is operated a traveling 

shop crane of somewhat greater width between its girders than 

usual. This crane supports and has attached upon each side of 

itself a track, which track is so arranged with switches at each 

end as to afford a smooth passage anywhere between the crane 

cross tracks and the side-fixed tracks. These cross tracks 

are supported outside the crane girders. except at the end 

they join to form a loop and are attached beneath the crane. 

In some cases, where there is little headroom, or in open 

yards, the movable cross tracks can be supported upon whole 

or half-arch traveling gantry cranes similar to the traveling 

* Terminal engineer. 

winch, only those packages in that draft which have the same 

cross mark. Many managers prefer to use the ship’s winches. 

If there should be four cross marks each transfer hoist would 

pick up packages having the same cross marks, and each of 

these four consignments would be conveyed and deposited any- 

where upon the floor as may be designated by the cross marks, 

With four transfer hoists there could be four flatboards, 

slings, hooks or nets, one to receive each consignment, and all 

under the control of one transfer man. 

This transfer man lowers and unhooks the load as soon as 

he arrives at the first cross mark pile, even though it be the 

third transfer hoist in his train, yet this can be lowered first, 

if desired. One controller is used with the four switches, one 

switch for each hoist. All four hoists can be raised or lowered 

at the same time. 

By means of the loop track supported by the crane, the 

transfer conveyor can pass out over the desired location upon 

the floor and immediately return upon the other side of the 

loop to the starting point, using the one transfer crane. The 

two transfer cranes would give a greater rapidity of unit 

movements than one. The courses which may be taken by the 

transfer conveyor trains are indicated by the arrows. The 
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number of transfer trains can be increased and operated with- 

out any interference with one another and without any change 

in the installations. 

The layout, as shown in the illustration, is not intended to 

nave the utmost flexibility and the full continuous rapidity of 

unit movements as when a more expensive layout is planned, 

but is for smaller terminals where the intense speed of the 

greater terminals is not so important as an installation of low 

first cost and small expense of operation. 

At the larger terminals it may be said 

transference with maximum speed of hoisting is of the first 

importance. 

The capacity of one train with four transfer hoists is about 

8 tons. The working possibility of the train depends not so 

much upon the conveyor and hoists capacity of the transfers 

as it does upon the size and weight of the consignments. In 

Providence, the average weight of each rail-borne consign- 

ment is about 1,000 pounds. Each train for rail-borne freight 

would, therefore, average 4 tons per trip. For water-borne 

freight the tonnage per train per trip would be more, due to 

the greater weight of individual consignments. Each hoist has 

a capacity of 1144 to 2 tons. Two hoists combined will raise 4 

tons. 

By this installation of a plant for smaller terminals there 

can be effected a saving of at least 18 cents (od.) per ton in 

manual labor, including tiering. If, therefore, 300 tons are 

handled daily it would make a net saving of $54 (£10 16s.) 

per day in manual labor, or $16,200 (£3,240). On account of 

the greater speed of loading and discharging the vessel, due to 

mechanical methods, there would be a greater saving due to 

this rapidity of movements than as above given as the manual 

labor saving, depending upon the equivalent of the charter 

value of the vessel. There would be a greater proportionai 

saving where a larger tonnage is transferred. 

By means of a system of simple rollers, which can be placed 

in position by two men, the freight can be moved easily by 

gravity from between decks to the hatches more economically 

and much more rapidly than has been the usual custom. Two 

or even more ships’ winches should be simultaneously operated 

at each hatchway. From the diagram it will be noticed that 

every square foot of floor space can be served, including tier- 

ing; that there will be no manual labor of rehandling, and that 
there will be a good degree of continuous rapidity. Should 
the freight be discharged or loaded at the side ports, the trans- 
fer hoists would take it from or deliver to platforms just out- 
side these side ports. 

By a more expensive installation the cargo can be taken 
directly from the ship’s hatches in the transfer hoists, which 
are equivalent to a traveling ship’s winch, to any consign- 
ment pile or lighter without using the ordinary ship’s winch 
and without any intermediate steps. 

The advantages of the gantry crane, which is so extensively 
installed at many ports over the ship’s winch, is not so much 
the economy in moving the freight from the ship’s hold as is 
its longer inreach from the ship’s side. 
A standard gantry crane will serve a semi-circular area with 

a maximum radius of about 45 feet. 
The cost of swinging the freight over the ship’s side is not 

the great expense. It is rather the assorting, distribution and 
transferring by manual labor from the ship’s side to the con- 
signment piles (marks and cross marks) within the shed and 
tiering or to the lighters, which work would be accomplished 
by the transfer hoists in one train, under the control and 
direction of one man. 

It is the purpose of the attached diagram to indicate how 
greater economy and rapidity can be attained at smaller ter- 
minals by the use of mechanical methods at a low cost of 
installation. 

that rapidity of 
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TWO NEW CHESAPEAKE BAY BOATS. 

The City of Baltimore and the City of Norfolk, recently 

completed by the Maryland Steel Company for the Chesapeake 

Steamship Company, are among the finest examples of the 

luxury to which the traveling public is becoming accustomed 

and demanding. The designs for these vessels were made by 

the Maryland Steel Company under direction of Mr. Key 

Compton, president of the Chesapeake Line, and embody the 

results of his long experience in the managing and that of the 

builders in designing and constructing yarious types of vessels. 

The general dimensions are as follows: 

LATIN OVE? Alll,csccococcosvccs00000 310 feet. 

Length between perpendiculars..... 206 feet. 

Rearin mole 5 oc0cc000000000000000 46 feet 6 inches. 

BEAN OVE GUAIKGIS. 5000000000000000 60 feet. 

Depthismoldedieeemeneceneenercr 18 feet. 

Draft loaded 13 feet 3 inches. 

The hull is constructed of mild, open-hearth steel, classed 

special survey, American Bureau of Shipping, on the usual 

frame and reverse frame system, with flat plate keel, bilge 

keels, continuous center keelson and a lower and main deck. 

The main deck is of steel over the engine and boiler space. 

Guards are supported by plate knees with slatting on edge. 

The stem, stern-post and rudder are of best hammered scrap 

iron. There are seven bulkheads, five of which are watertight. 

The accommodations for passengers are most elaborate. 

There are 120 staterooms, having two metal berths each, ten 

bedrooms with brass beds and showers, six bedrooms with 

brass beds and private bath communicating, and eight bed- 

rooms which have a communicating room with double berths. 

In addition there is a president’s room with private bath, a 

lounge, smoking room or lobby, barber’s shop, purser’s office 

and wireless room. The dining saloon is located on the galley 

deck forward, with pantry and galley immediately aft of same 

on port side. The general finish is old ivory throughout the 

saloons; the lobby is finished in selected mahogany, as well as 

all main starways. Onamental metal balustrades are fitted on 

all stairways and around the wells. The lounge is finished in 

old ivory. Opening off the lobby is a commodious bar. All 

staterooms are fitted with independent heat and running water. 

The baths and showers are fitted for hot and cold, salt and 

fresh water. All toilet fixtures are of the very best obtainable. 

Baths and showers are tiled. Over the well in after saloon is 

fitted a large skylight with ornamental ceiling, and over main 

stairs are large ornamental glass domes. The floor of the 

lobby and dining saloon and treads of all stairs are covered 

with interlocking rubber tiling. The saloons are carpeted, and 

all staterooms except those with showers are carpeted. The 

bedrooms with showers are fitted with hardwood floor and 

rugs. 

All outside staterooms and bedrooms are fitted with inter- 

communicating telephones and the inside rooms with return 

call bells. Telephones are also fitted in the president’s room, 

purser’s office, bar, wireless and dining rooms, and in the 

captain’s room, chief engineer’s room and engine room. The 

captain has commodious quarters, consisting of office, bedroom 

and private bath immediately aft of the pilothouse. The first 

and second officers are immediately aft of this. A private 

stairway leads from this deck to the gallery deck. The pilot- 

house is large and roomy and has mechanical telegraphs, en- 

gine indicator and running light indicator installed. The chief 

engineer has a large room on the port side of the main deck 

just aft of the lobby. 

The vessels are fitted with steam windlass, steam steering 

engines and steam elevator engines. In addition to the steam 

steering gear an auxiliary hand gear is fitted aft on the saloon 
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THE CITY OF BALTIMORE, RECENTLY BUILT FOR SERVICE ON CHESAPEAKE BAY. 

deck. The life-saving equipment and fire-fighting apparatus 

are in excess of the United States Steamboat Inspection Rules. 

There are four elevators for freight service extending from 
the main deck to the lower hold. The vessels are well lighted 

throughout by means of bracket fixtures and standards on 

newel posts of all principal stairways. Current is derived 

from turbine-driven generators. 

Each vessel is propelled by a four-cylinder triple-expansion 

engines, the cylinders are 24-40-47-47 inches diameter by 42 

inches stroke. The boilers are of the single-end Scotch type, 

15 feet 6 inches diameter by Io feet 10 inches long, with three 

furnaces 44 inches diameter. There are two feed pumps of the 

simplex vertical piston type, 12-74% inches diameter by 24 

inches stroke, and one fire pump 12-7 inches diameter by 12 

inches stroke, duplex vertical, and one sanitary pump for 

supplying water to:the deck as well as water service to the 

engines of the horizontal duplex type 6-534 inches diameter by 

6 inches stroke, and one fresh-water pump supplying water to 

the fresh-water head tank for deck service of the horizontal 

duplex type, 544-434 inches diameter by 5 inches stroke. There 

‘is one circulating pump, 12-inch suction and discharge, driven 

by a g-inch by 9-inch engine. There is one injector for feed- 

ing the main boiler, 2% inches diameter double tube, and one 

donkey injector for feeding the donkey boiler and washing 

down, 1%4 inches diameter. There is one feed-water heater 

of the Griscom Spencer multi-coil type, using exhaust steam 

from the auxiliary machinery. There are two turbine gen- 

erators of 30 kilowatts capacity each, of the Terry type, and 

one generator of 4 kilowatts capacity for port use with recip- 

rocating engine. An open filter box of about 425 gallons 

capacity and an ash ejector of the hydro-pneumatic type, 6 

inches diameter. Attached to the main engine is an Edwards 

air pump, 22 inches diameter by 14 inches stroke. There are 

also two bilge pumps attached to the main engine, 4 inches by 

14 inches stroke. There is a refrigerating machine forward 

of the Brunswick typé, cooling 5,400 cubic feet room space, 

and is used for refrigerating perishable cargo and also for 
domestic use. 

The Bureau of Navigation reports 175 sail and steam ves- 

sels of 27,225 gross tons were built in the United States and 
officially numbered during the month of June. Of this tonnage, 

61 percent was built on the Atlantic and Gulf coasts and 29 
percent on the Great Lakes. The largest vessels were the 
Quincy A. Shaw, of 6,336 gross tons, built at Lorain, Ohio, 
and the Hilton, of 3,102 gross tons, built at Newport News, Va. 

BIG BRITISH KEROSENE-=ENGINED CRAFT. 

BY J. RENDELL WILSON. 

A NEW MOTOR OIL CARRIER. 

Very few motor commercial boats were more successful on 

trials than the tank vessel, Royal Standard, recently built to 

the order of the British Petroleum Company by Messrs. John 

I. Thornycroft & Company, Ltd., of London and Southampton. 

Destined for service on the lower Thames in connection with 

the owners’ riverside storage tanks, she is constructed of 

Y%4-inch steel plating, and is a fine looking craft for a tank 

boat. Her fully loaded draft is 4 feet 9 inches. She is 100 

feet long between perpendiculars, with a 17-foot molded beam, 

and has a molded depth of 6 feet 3 inches. As she is intended 

for river and estuary work only, her design was developed to 

provide a perfectly flat bottom, with modified V sections for- 

ward and wall sides, but with a sharp angle on the bilge. 

Her installation is a six-cylinder Thornycroft motor of the 

four-cycle type, 6-inch bore by 8-inch stroke, developing 70 

horsepower at 750 revolutions per minute on kerosene 

(paraffin) fuel. But the machinery is of special interest. as a 

solid propeller is driven through a reverse gear and a two-to- 

one reduction gear, the latter being by Reynolds’ silent chain. 

Furthermore, the whole transmission system. together with 

the reversing mechanism. is enclosed in a water-cooled casing ; 

an excellent practice, which is very rarely found in internal- 

combustion engine craft. The engine is on the same center 

line as, and directly overhead of, the propeller, and the cylin- 

ders are all cast in pairs, with all the valves directly operated 

by a cam-shaft driven by gearing off the crankshaft. Hand 

starting gear is fitted, and the engine can be started up by one 

man; but to prevent over-exertion a shaft is carried fore and 

aft along the cylinders to which a second handle can be fitted 

in a few seconds. Lubrication is on the pump-gravity system, 
which the engine builders have found most efficient for matine 
work. A pump sucking from the crankcase sump delivers to 
a main pipe running alongside the cylinders, and to each cylin- 
der two small branches are carried, feeding the oil into small 
cups, thence through piping to main and big-end bearings 
This allows a chokage to be instantly detected and the ob- 
struction cleared with wire. 

Great care has been taken with the cooling water circula- 
tion. A rotary pump delivers the water direct to the exhaust 
box jacket, thence to the cylinders, through the gear and trans- 
mission casing jacket, round the silencer, .and finally 
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overboard. Regarding the fuel, kerosene (paraffin ) is used for 

general running, with gasoline (petrol) for starting, and under 

normal conditions the consumption is about 5 gallons per hour. 

The fuel tanks have a capacity of 100 gallons, carried in two 

main tanks, which gives a cruising radius of nearly 350 

nautical miles. As gasoline (petrol) is used for starting, 

great precautions for safety have been made. This fuel is 

contained in a 25-gallon tank on the forward bulkhead of the 

engine room, and is filled from deck through a funnel, fitted 

with a gauze strainer, screwed directly into the tank. The 

kerosene (paraffin) supply is also gravity feed, and there is a 

entire satisfaction of every one concerned, and is a type of 

vessel that could well be built in larger numbers. 

A ROYAL MAIL MOTOR SHIP. 

Probably the largest kerosene (paraffin) engined passenger 

vessel in the world is the Royal Mail motor ship Lochinvar, 

belonging to the David MacBrayne mail and passenger fleet 

running the Western Highlands of Scotland. There are, of 

course, bigger passenger vessels fitted with Diesel engines, 

but the foregoing statement applies to craft equipped with 

kerosene (paraffin) motors. Altogether there are three motor 

THE MOTOR-DRIVEN OIL TANK VESSEL ROYAL STANDARD. 

13-gallon tank close by the gasoline tank, and which is fed 

from the main tanks by a hand-worked semi-rotary pump. 

With regard to the general accommodation arrangements 

of Royal Standard there is a roomy forecastle, with seats, 

locker space, store, etc., aft of which is a cofferdam bulkheaded 

off, which with a second cofferdam aft and the engine room, 

provides sufficient buoyancy to render the vessel unsinkable. 

Next to the forward cofferdam are three oil tanks having a 

total capacity of 150 tons of oil cargo. Each tank has a 

pierced baffle or splash bulkhead running fore and aft; and 

over each tank is an expansion chamber about 5 feet square, 

SIX-CYLINDER THORNYCROFT ENGINE FOR THE ROYAL STANDARD, 

standing about 12 inches above the deck. Aft of the tanks is 

the second cofferdam, then comes the engine room, and right 

aft is a large store. A short pole mast is stepped forward, and 

over the engine room there is a large cowl ventilator, forward 

of which is a sheltered steering wheel. During the trials a 

speed of very nearly 714 knots was obtained with 100 tons of 

oil aboard, and with the engine running under the normal 

revolutions. Needless to say she passed the trials to the 

ships in the MacBrayne fleet, the other two, Comet and Scout. 

being slightly smaller. They are by no means new craft, as 

the service has been running regularly, but unobstrusively, for 

nearly four years. 

Lochinvar, the latest addition, is a triple-screw steel ship, 

built at Barling in the early part of 1908. She is 142 feet 2 

inches long over all, by 24 feet 1 inch beam, with 7 feet 5 

inches depth, and her tonnage is 178 gross. 

She is fitted with three six-cylinder Gardner kerosene 

(paraffin) engines, each developing slightly over 100 horse- 

power on the brake; that is to say, a total of about 350: indi- 

cated horsepower. Solid propellers are driven through a re- 

verse gear coupled to each engine, and the power installed 

gives her a speed of 12 knots. Two auxiliary motors are 

fitted, one of 15 horsepower, driving a dynamo for supplying 

current to the electrical deck gear and for lighting the vessel; 

while the other, of 7%4 horsepower, is required for the com- 

pressor, compressed air being used for starting the main 

engines. A small funnel is fitted aft, to which the exhausts 

are carried. The passenger accommodation is excellent, there 

being an upper promenade deck extending the length of the 

ship, except about 15 feet forward, and there is an excellent 

dining saloon, also a lounge. In addition to royal mail and 

passengers she carries a large amount of cargo, and often live 

“stock. Since she was put into commission she has been 

running very successfully between Oban, Tobermory and 

Salen, maintaining a very regular and efficient service. The 

same may be said of her sisters, Comet and Scout, which are 

in service in neighboring districts. 

An order by the Postmaster-General of the United States 

was issued on July 21, relating to the establishment of an ocean 

mail service by 16-knot steamers between leading Atlantic 

and Pacific ports in the United States and the ports of Colon 

and Panama. It is provided that the service shall begin in the 

fall of 1914, so that by aid of the Panama Canal a fast weekly 

service will be furnished from Atlantic to Pacific ports. 
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SOME FURTHER NOTES ON CAVITATION.* 

On the occasion of our last International Congress in 1897 

I read a/ paper on “The Formation of Cavities in Water by 

Screw Propellers at High Speeds.”’+ This was a re-statement 

of the theory of cavitation which had been brought before the 

Institution of Civil Engineers by Sir John Thornycroft and 

myself two years previously. In order to prevent the forma- 

tion of these cavities we proposed to limit the thrust per 

square inch of projected surface to about 1144 pounds per 

square inch in the case of propellers having approximately the 

same shape of blade and pitch ratio, and the same depth of 

immersion as those of the destroyer Daring. It was explained 

that somewhat higher pressures than this could be allowed for 

screws of finer pitch ratio, or having deeper immersion, or for 

screws in which the shape of the blade departed from the 

ellipse, being made broad at the tips. At the time this limit 

of 11% pounds pressure per unit of surface was suggested the 

use of turbines for marine propulsion was not contemplated, 

BY S. W. BARNABY. 

Fic. 1. 

and it has been found, as might have been expected, that the 

uniform turning moment obtained with a turbine enables a 

higher thrust to be used. 

In the case of a direct-driven propeller, where it is necessary 

to submit to some sacrifice of screw efficiency. in order that 

the turbine may run at a sufficiently high rate of revolutions 

for economical working, a thrust of about 13 pounds is ac- 

cepted, and found to give a good compromise, although I 

believe that incipient cavitation is then present, causing an 

increase of slip, because the revolutions usually exceed by 2 

or 3 percent the number which would be estimated from the 

tables based on model experiments. 

It will be noticed that in addition to this more uniform 

turning moment all the conditions suggested in the paper 

referred to as likely to permit of the use of a higher thrust 

than 11% pounds, are present in the turbine propeller as now 

made. For example, the tips of the blades usually have much 

greater immersion than in the screws driven by piston engines, 

because of their small diameter; also the pitch ratio is very 

fine; and, lastly, the area is thrown as much as possible out 

towards the tips of the blades. I also pointed out some years 

ago that the thrust of propellers driven by four-cycle ex- 

* Read at the Jubilee Meetings of the Institution of Naval Archi- 
tects, July 6, 1911. 

{ Trans. I. N. A., Vol. XXXIX., p. 139. 
£ Marine Propellers, fifth edition, p. 58. 

plosion engines should not exceed 8 to 9 pounds per square 

inch, because, unless a large number of cylinders are em- 

ployed. the very irregular turning moment of these engines 

causes cavitation to occur at lower thrusts than in the case of 

double-acting steam engines. I to this because some 

criticism has lately been expressed concerning the accepted 

theory of cavitation, on the ground that it had been proved 

that some propellers would stand a higher thrust than 11% 

pounds without cavitating, and that some cavitated at a much 

lower thrust. It is a mistake to suppose that 1114 pounds was 

intended to apply to all cases. 

refer 

It has been suggested that the peripheral velocity of the 

propeller is a better criterion of the approach of cavitating 

conditions than thrust per unit area. 

for not concurring with this view. 

I will give my reasons 

The peripheral velocity at 

which cavitation commences is not by any means constant, but 

varies both with pitch ratio and “abscissa” value or slip ratio 

to a much greater extent than does thrust per square inch. 

In Table I. are shown the cavitating speeds of three-bladed, 

turbine-driven propellers, having a developed area of 0.74 disc 

area, assuming a limiting thrust of 13 pounds per square inch 

of projected area. : 

In Table II. I give the peripheral velocities of the same 

screws at these cavitating speeds, and it will be seen that they 

vary from 4,800 to 17,280 feet per minute. 

I have drawn a thick line round those figures in the table 

which lie within the limits of usual turbine practice; that is, 

I include pitch ratios lying between 0.8 and 1.0 and “abscissa” 

values lying between 9 and 13. Within these circumscribed 

limits the peripheral velocities only vary from 10,550 to 15,000 

feet, and this probably explains why an impression has been 

formed that peripheral velocity is a safe guide in the design 

of turbine screws, an average value of about 12,000 feet being 

recommended. This corresponds with an “abscissa value” of 

It and a pitch ratio of from 0.9 to 1.0, which are about the 

conditions usually aimed at, and so far it would be correct to 

design for this tip speed, provided the developed area of the 

blade was about that given in the table. But if the blades are 

made wider than this, if, say, they have a projected area of 

0.75 disc area instead of a developed area of 0.74 disc area, 

which latter is the area ratio used in Tables I. and II., then 

the peripheral velocities may be considerably increased. 

In Table III. I have worked out the preipheral velocities for 

this projected surface ratio within the same limits of “abscissa 
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value” and pitch ratio. 

per minute.* 

They range from 11,600 to 15,900 feet 

The peripheral velocity of the wing screws of the destroyer 

Tartar, which had this projected area ratio of 0.75 was 14,850 

feet per minute. Very much lower velocities than these would 

have to be employed for propellers driven by geared turbines 

at lower revolutions, because, as will be seen from Table I1L., 

the permissible tip velocity decreases rapidly with increase of 

pitch ratio. On the other hand, a thrust of 13 to 14 pounds 

would be equally suitable for direct-driven or geared pro- 

pellers. 

Commander C, W. Dyson, U. S. N., in a very interesting 

series of papers containing a large amount of valuable in- 

formation on the trials of United States warships which he 

has contributed to the proceedings of the American Society of 

Naval Engineers, states that thrusts as high as 16 pounds per 

square inch of projected surface have in certain cases been 

recorded in turbine propellers giving a fair amount of effici- 

ency. This is so much higher a thrust than I have ever known 

to be put through a screw with good results that I think it 

possible Commander Dyson may have a different way of cal- 

culating the thrust. In any case, it is not exactly measurable, 

and depends on the estimate which is made of the value of the 

propulsive coefficient and of the thrust deduction. He also 

states that the thrust per unit of projected area does not ap- 

pear to be so important as the thrust per unit of disc area in 

affecting efficiency. I think the explanation of the improve- 

ment in efficiency which he finds accompanying a reduced pres- 

sure per unit of disc area is that turbine propellers are nearly 

always made of too small a diameter for good efficiency in 

order to get high revolutions for the turbines, and the efficiency 

of the propeller would almost always be improved by increas- 

ing the diameter and reducing the revolutions, but at the ex- 

pense of the combined efficiency of screw and turbine. 

TABLE I. 

CAVITATING SPEEDS OF THREE-BLADED ScREws. AssuMING 13 Pounps THRUST 
PER SQUARE INCH AND DEVELOPED AREA = 0.74 Disc-ARFA. 

Pitch Nautical Miles per Hour. 

Ratio. 

0:8 42.7 36.1 30.7 26.1 22.7 19.7 
0.9 43.6 36.8 31.4 26.7 23.1 20.2 
1.0 44.5 37.5 32.0 27.3 23.6 20.7 
iil 45.4 38.2 32.6 27.8 24.1 21.1 
1.2 46.2 38.9 33.2 28.3 24.5 21.4 
i168 46.8 39.5 33.7 28.7 24.9 21.7 
1.4 47.4 40.0 34.2 29.0 25.2 22.0 
5 48.0 40.5 34.6 29.4 2505) 2262) 
1.6 48.5 40.9 35.0 29.7 25.8 22.4 
of 49.0 41.3 833.83 30.0 26.0 22°75 
1.8 49.3 41.6 BOND 30.2 26.2 22.7 
1.9 49.6 41.9 35.7 30.3 26.3 22.8 
2.0 49.9 42.1 35.8 30.5 26.4 23.0 
A 50.1 42.2 36.0 30.7 26.6 23.1 
222 50.2 42.2 36.2 30.8 26.7 23.3 
23 50.3 42.5 36.3 31.0 26.9 23.4 
2.4 5OF5) 1 4287 36.5 31.2 27.0 23.5 
27.5 50.6 42.8 36.6 31.4 27.0 23.5 

7 9 11 13 15 17 

Abscissa Values. 

Mr. D. W. Taylor, in the book he has just published on 

“Speed and Power of Ships,’ contends that the accepted 

theory of cavitation is inadequate, and that tip velocity and 

shape of blade section are the prime factors involved. There 

is no doubt that both have a very important influence on 

cavitation, and especially the latter. Mr. Taylor is so com- 

petent an experimenter and so high an authority on all matters 

connected with propulsion,.that one would hesitate to question 

any opinion he may express on any subject coming within the 

scope of tank inquiry, but it is well known that propellers can- 

not be made to cavitate in a tank under ordinary conditions, 

* The assumptions made are 10 percent wake and 10 percent thrust 
deduction, 50 percent propulsive coefficient, 85 percent blade correction; 
proj. area = .75 disc area; thrust 13 pounds per square inch. 

7 Naval constructor, U. S. N. 

TABLE II. 

Tip VELocities IN FEET PER MINUTE AT CAVITATING SPEEDS OF THREE-BLADED 
Screws, AssuMING 13 PounpDs THRUST PER SQUARE INCH, AND 

DEVELOPED AREA= 0.74 Disc-ARBA. 

Pitch 
Ratio. 

0.8 17,280 15,000 13,450 12,300 | 11,370 10,580 
0.9 15,720 13,800 12,450 11,350 10,490 9,760 
1.0 14,500 12,820 11,590 10,550 | 9,720 9,100 

itil 13,500 12,000 10,800 9,800 9,000 8,500 
it 12,650 11,250 10,150 9/250 8,500 8,000 
1.8 11,900 10,580 9,600 8,720 8,060 7,560 
1.4 11,280 10,030 9'100 8,260 7,690 7,170 
1.5 10,700 9,550 8,650 7,850 7,320 6,800 
1.6 10,190 9,100 8,250 7,500 7,000 6;500 
17 9,700 8.700 7,890 7,170 6,710 6,210 
1.8 9,300 8,350 7,550 6,880 6,440 6,000 
1.9 8,900 8.000 7,250 6,610 6,200 5,770 
2.0 8,550 7,700 6,950 6,370 5,950 5,570 
2.1 8220 7,400 6,680 6,150 5,750 5.400 
2.2 7,900 7,180 6,450 5,950 5,570 5,230 
2.3 7,650 6,920 6,250 5,790 5,400 5,070 
2.4 7,380 6,690 6,090 5,640 5,230 4,930 
2.5 7,150 6,460 5,950 5,520 5,100 4,800 

7 9 11 13 15 17 

Abscissa Values. 

TABLE III. 

Tip VELOCITIES IN FEET PER Minute AT CAvITATING SPEEDS OF THREE-BLADED 
Screws, Assuminc 13 Pounps THRUST PER SQUARE INCH AND 

PROJECTED AREA = 0.75 Disc-AREA. 

Pitch Ratio. 

0.8 15,900 14,400 13,030 
0.9 14/850 13/400 12,250 
1.0 13.960 12/650 11/600 

; 9 1 13 

Abscissa Values. 

and very special means have to be taken to get the phe- 

nomenon to exihibit itself with model screws. 

Mr. Parsons was able to observe it in a special tank with 

heated water having’ a vacuum over the surface, and it will 

be remembered that he confirmed generally the results I had 

obtained by calculation. Mr. Taylor. has not followed this 

method, but has made experiments with a special form of 

blade which cavitates freely in cold water, and with the pres- 

sure of the atmosphere upon the surface, but the instrument 

he used could hardly be called a propeller, because it is far 

outside the limits of all existing practice. The pitch ratio is 

as fine as 0.3, and the blades are unusually narrow and thick. 

Now, even at 0.6 pitch ratio the efficiency of a propeller has 

dropped from a maximum of 0.74 to 0.58, and no propeller has 

ever been made, so far as I know, with so low a pitch ratio 

as 0.3, because under such conditions it is simply churning the 

water. This model cayitates so vigorously that the thrust be- 

comes negative above a moderate number of revolutions, and 

if used as a propeller it would only need to be driven fast 

enough to actually reverse the direction of the motion of the 

vessel. 

Cavities first begin to appear at as low a tip speed as 3,000 

feet per minute, and the thrust becomes negative at a tip 

‘speed of between 5,000 and 6,o00 feet. With this special 
“cayvitator’ Mr. Taylor has been able to measure the pressure 

at different parts of the face and back of the blade by means 

of a very ingenious arrangement of pressure gages, and he has 

found that there is a reduction of pressure at the leading edge 

of the driving face of his blade, and he expresses the opinion 

that cavitation is only injurious when it occurs at the driving 

face, 

It seems to me that this conclusion has been arrived at some- 

what hastily, and requires much further proof before it can 

be accepted. I think the reduction of pressure which was ob- 

served on the driving face was due to the abnormally fine pitch 

ratio in conjunction with a thick and narrow blade, and I do 
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not think it is possible for cavities to form on the driving face 

with ordinary pitch angles and blades of normal section. 

The photographs taken by Mr. Parsons of his propeller 

when cavitating, under conditions properly representing those 

found in practice, show most clearly that the cavities are at 

the back of the blade. (See Fig, 2.) 

I thoroughly agree with Mr. Taylor that it is of the utmost 

importance that the blades should be very thin at the leading 

edge, and it may even be advantageous to make the edge 

thinner than will stand the water pressure unsupported, and 

found it a very satisfactory method of fixing the blade area, 

and have seen no reason to doubt the soundness of the theory 

on which it is based. 

I am glad to learn that Mr. Parsons is making a special 

tank of a much larger size than that with which he made his 

previous experiments, but arranged to work under the same 

conditions of hot water relieved of the atmospheric pressure, 

in which he will try models of actual propellers, and I think 

judgment should be reserved until the results he obtains are 

made known. 

(Photograph by the New York Shipbuilding Company.) 

UNITED STATES BATTLESHIP UTAH ON TRIAL TRIP. 

to stiffen it with circumferential ribs as he recommends, but 

I do not think he has made out a case in favor of taking tip 

velocity as a criterion in preference to pressure, because he 

has himself shown that cavitation will under special circum- 

stances begin at as low a velocity as 3,000 feet, and I have 

shown that in the case of the Tartar the tip velocity was as 

high as 14,850 feet with good results. 

It will be observed that Mr. Taylor’s cure for cavitation is 

the same as my own, namely, very wide blades, although he 

arrives at it by a different line of reasoning. He thinks that 

“face cavitation begins to spread.slowly with increase of tip 

speed, so that the wider the blade the greater the area of the 

face whose thrust is not nullified by cavitation.” 

As already stated, I doubt the existence of face cavitation 

on a properly designed propeller, although it can evidently 

exist on an instrument specially designed to cavitate, and I 

still think that the great waste of power admittedly caused by 

cavitation is due to cavities at the back of the blade, and that 

these affect the efficiency, because at least half, and usually the 

major portion, of the thrust is due to the suction of the blade 

back, and this is lost as soon as the water breaks away from 

the back. Sir John Thornycroft has suggested to me that 

efficiency is also probably affected by the fact that when cavi- 

tating the propeller is working in a medium of less density, 

because the air bubbles extracted from the water forward of 

the screw form part of the stream passing through the screw’s 

disc, as clearly shown by the spirals in the photographs (see 

Figs. 1 and 2), and thereby reduce its density. 

It may be objected that I bring forward no fresh proof that 

thrust is a safe guide, and that the tip velocities I have given 

in the tables are based on the assumption of a fixed limit of 

pressure. This is quite true, and perhaps further experiment 

only can settle the question. I must, however, say I have 

Trials of the Utah. 

The United States battleship Utah completed her official 

trial trips over the Rockland, Me., course on June 26. She is 

fitted with Parsons turbines, driving four shafts, and is a 

sister ship of the Florida, now building at the New York 

navy yard. Both of these ships are equipped with Babcock & 

Wilcox watertube boilers, fitted for burning both coal and oil. 

The Utah is about 98.5 percent finished, and is expected to go 

into commission in August. 

On her maximum trial run she developed a speed of 21.63 

knots, while the average speed during this run was 21.28 knots, 

when the turbines were running at 329.17 revolutions per min- 

ute. The contract speed for this ship is 20.75 knots, which was 

made on an average of 315 revolutions. The engines developed 

28,477 horsepower at maximum speed. The standardization 

trials covered about twenty runs at average speeds of 10.55, 

12.01, 16.8, 19.05 and 21.28 knots per hour. The trials were 

satisfactory and of great credit to the builders of the vessel, 

the New York Shipbuilding Company, Camden, N. J. 

From the returns compiled by Lloyd’s Register of Ship- 

ping, it appears that, excluding warships, there were 496 ves- 

sels of 1,476,394 tons gross under construction in the United 

Kingdom at the close of the quarter ended June 30, torr. The 

tonnage now under construction is about 102,000 tons more 

than that which was in hand at the end of last quarter, and 

exceeds by 358,000 tons the tonnage building in June, toro. 

The figures are the highest reported in the Society’s Quarterly 
Returns, being 62,000 tons more than the previous record total, 
which was reached in September, 1901. The figures for June, 
1909, have been practically doubled in the last two years. 
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VANADIUM STEEL 
THE WORLD’S STANDARD 

Ninety-six Vanadium Steel Castings are being made by the Wheeling Mold & Foundry Company for 
yokes or hinges for the lock gates of the Panama Canal. 

One of these hinges is shown above, after the destruction test at the Ambridge Plant of the Ameri- 
can Bridge Company. It required a force of 3,350,000 pounds to pull it apart at its smallest section. 
Test pieces from the same heat gave tensile strength 84,000 pounds and elastic limit 49,000 pounds per 
square inch. The test was entirely satisfactory to the United States Government. 

Standard ‘“‘Amervan” Ferro Vanadium was added in the ladle in the making of this steel. 
Foundrymen who vanadize their steel and iron by either of our standard Vanadium alloys, 

‘“‘Amervan’”’ or ““Masvan,” get the physical qualities of forgings in their castings. 
Cut out and mail this coupon for full information on the manufacture and heat treatment of 

Vanadium iron and steel. The process is simple—the results are making a new era in Metallurgy. 

AMERICAN VANADIUM COMPANY 
MINERS OF VANADIUM ORES 

LARGEST PRODUCERS OE VANADIUM ALLOYS IN THE WORLD 

318 FRICK BUILDING PITTSBURGH, PENNSYLVANIA 

AMERICAN VANADIUM COMPANY, Pittsburgh, Penna. 

Please send me full information on the manufacture and heat treatment of Vanadium iron and 
steel. We are especially interested in: 

When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 
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VANADIUM BRONZE 
TO FIT ALL CONDITIONS OF MARINE SERVICE, IS HERE- 

WITH SHOWN. THE PHYSICAL PROPERTIES OF EACH 

Nee OUD SBE NOLED INSEE RAP PEIN DED) MABE: 

TWARIS, i, 

TNA, 2 

TYPE 3. 

TYPE 4. 

TYPE 5. 

INAS, G, 

UNAPID, Wo 

DYPE 8: 

TYPE 9: 

TYPE 10. 

For general run of castings, such as propellers, propeller struts, couplings, relief valves, shaft 
sleeves, thrust rings, gear pumps, hooks, gun mountings, stern bearings, etc., etc. 

For marine fittings, condensers, gate valves, rocker arms, bilge pumps, binnacle stands, mast 
fittings, cleats, chocks, belaying pins, governors, search light stands, towing hooks, brackets, 
eccentrics, throttle valves, torpedo tubes, torpedo breeches, conning towers, periscopes, deck 
plates, etc., etc. 

For engine housings, engine bedplates, air compressor bedplates, air compressor framings, 
hand wheels, gears, rudder bearings, stuffing boxes, windlass gears, windlass drums, bearing 
brasses, bushings, spiral gears, port lights, air pumps, reducing valves, etc., etc. 

For whistles, radiator valves, also for forging purposes. 

For plug cocks, steam traps, thermostats, etc. 

For forged pump rods, bolts, valve stems, hose couplings and all kinds of fittings to be riveted. 
This type is also produced for rolling and drawing. 

For general hardware, quadrants, railings, name plates, indicators, hatches, grease cups, oil 
cups, gauges, stanchions, engine telegraphs, controller fittings, etc. 

For air compressor cylinders, oil pumps, injectors, exhaust headers, exhaust valve bodies, 
elbows, tees, water jacketed bearings, gas mufflers, hydraulic valves, hydraulic valve fittings, 
steam valves, etc. It is a high pressure Steam Metal. 

A special metal used in ship bells, electric bells, electric gongs, fire bells and gongs, submarine 
signal bells, etc. 

For turbine buckets, superheated steam valves, steam nozzles, pump linings, trolley wheels, 
circulating pumps, safety valves, journals, glands, etc. 

TESTS BY TENSION 

OF THE DIFFERENT TYPES OF VANADIUM BRONZE CASTINGS. 

— SOONOARWNHH 

TENSILE STRENGTH, | ELASTIC LIMIT, ELONGATION REDUCTION DIAMETER 

SQUARE INCH, | SQUARE INCH, IN TWO INCHES OF AREA, OF 
LBS. LBS. PERCENT. PERCENT. | ‘TEST PIECE. 

28,500 
28,400 
34,400 
22,800 
22,000 
18,100 
23,000 
17,500 
32,960 
40,000 

Inch 
Inch 
Inch 
Inch 
Inch 
Inch 
Inch 
Inch 
Inch 
Inch wooSSCOUUMNS > SOM WOW 00 

WHEN ORDERING, PLEASE SPECIFY TYPE OF VANADIUM BRONZE YOU DESIRE 

FRICK BUILDING 

VANADIUM METALS CO. 
PITTSBURGH, PA. 

When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 
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OUR PRESENT KNOWLEDGE OF THE VIBRATION 
PHENOMENA OF STEAMERS.* 

BY KONSUL DR. O, SCHLICK, 

In view of the apparent impossibility of dealing scientifically 

with the vibrations which made their appearance with more 

or less intensity in every steamer, these were, up to about the 

beginning of the eighties of last century, regarded as an un- 

avoidable evil. With the gradual increase in the engine power 

and speeds of steamers, however, the cases in which the 

vibrations assumed an exceptionally violent form became 

more and more frequent, and greater attention began there- 

fore to be given to this phenomenon. Twenty-seven years ago, 

at the spring meeting of the Institution of Naval Architects 

(1884), I had the honor of reading a paper “On the Vibration 

of Steam Vessels,” and I believe this was the very first pub- 

lication of an attempt to give a scientific explanation of 

vibration phenomena. The contents of this paper mainly con- 

sisted in the proof, then given for the first time, that vibra- 

tions were in no way caused by weakness of the hull of the 

vessel, but that they were chiefly produced by the inertia 

forces of the reciprocating parts of the machinery when these 

occurred at periods corresponding with those of the bending 

oscillations of the hull in the vertical plane. In this paper, 

therefore, the principles underlying the action of the inertia 

forces and the phenomenon of resonance were investigated. 

In 1891 Mr. Yarrow conceived the happy idea of letting the 

engine of a torpedo boat run with the propeller shaft un- 

coupled, so that only the inertia forces exerted by the recipro- 

cating parts of the machinery came into play. It became 

clearly evident that the vibrations which appeared had their 

origin in the synchronism of the inertia forces with the bend- 

ing oscillations of the longitudinal axis of the vessel in her 

vertical middle-line plane. Further investigations led me to 

study the dissimilar behavior of the various types of engine 

met with in practice, and of the influence exercised by the 

position of an engine in a vessel, according as only vertically 

acting inertia forces, or tilting couples, or both of these to- 

gether, came into play. Amongst other things the remarkable 

fact was established that the ordinary triple-expansion engine, 

in spite of the considerable exertion of vertical inertia forces 

and tilting couples which characterized it, was, under: certain 

circumstances and when it was placed in a particular position 

in the vessel, harmless as regards the setting up of vibrations. 

I succeeded further in constructing a simple formula which 

made it: possible to determine the number of the vibration- 

oscillations beforehand, and thus to avoid the critical number 

of revolutions in the first design of the engine. 

As soon as it was recognized that means for the avoidance 

of the vibrations must be provided, not by the shipbuilder, but 

by theiamarine engineer, the efforts of the latter became di- 

rected to the destruction as far as possible of the action of the 

inertia forces, and the result of these was the invention of the 

balanced four-crank engines, which were proposed by me in 

1894, and very speedily attained general adoption under the 

title of the “Yarrow, Schlick and Tweedy System.” With the 

creation of the balanced reciprocating engine the first act in 

the solution of the vibration problem was in a manner brought 

to a conclusion. The extremely violent vibrations which are 

to be attributed to the action of the inertia forces of the re- 

ciprocating parts of the machinery can, with the exception of 

a small residue, always be avoided by correct balancing. After 

this short historical review I should like to proceed to show 

with what phenomena we have to reckon in vertical recipro- 

cating engines. To this point I shall give very brief expres- 

sion, as I am no doubt right in assuming that the more im- 

* Read at the Jubilee Meetings of the Institution of Naval Archi- 
tects, July 5, 1911. 

portant of the matters entering into the discussion are well 

known. 

If a single-screw steamer be equipped with an unbalanced 

vertical engine, there will in most cases arise (with a particu- 

lar number of revolutions) vibrations, which consist in a bend- 

ing of the longitudinal axis of the vessel in a vertical plane, in 

the course of which two nodes are formed. Thehe two- 

node vibrations are termed “vertical vibrations of the 

first order,’ and are said to be of single frequency. The 

latter expression is intended to convey the fact that 

the hull of the vessel makes a number of oscillations per 

minute exactly corresponding with the number of revolu- 

tions of the engine. If the revolutions per minute advance 

beyond the critical number the vibrations disappear, only 

to appear again in a violent form at a number which is gen- 

erally less than twice as great. Three nodes now appear. 

This is called the “vertical vibration of the second order.” 

The frequency, however, remains single, since the numbers 

of vibrations and revolutions coincide with each other here 

also. In very rapidly-running engines, indeed, vibrations of 

the third order with four nodes may also, in exceptional cases, 

be observed. So far as I am aware, the presence of vibrations 

of a still higher order has not been established with certainty. 

Engines which develop only vertical mass forces, such as 

vertical engines with single cranks, provided they be placed 

exactly at node points and the critical number of revolutions 

be not considerably exceeded, so that no vibrations of a still 

higher order with more nodes situated at other points are set 

up, can never produce vertical vibrations. On the other hand, 

when engines of a description that produce tilting couples but 

no vertical forces are placed at a node point, they cause violent 

vibrations, provided they reach the critical number of revolu- 

tions belonging to the order of vibration in question. This 

is, for instance, the case with engines having three cranks set 

at 120 degrees with each other and having all moving parts 

of the same weight. Ordinary triple-expansion engines with 

three cranks set at angles of 120 degrees with each other and 

four-crank engines with cranks set at 90 degrees with each 

other, which produce vertical inertia forces as well as tilting 

couples and generally make the vessel vibrate very violently, 

can, strange to say, under certain circumstances remain quite 

passive. 

The conditions under which this takes place are as follows: 

At the two extreme positions of the oscillating longitudinal 

axis of the vessel, tangents may be assumed to be drawn from 

the positions of the engines, which then intersect at a point 

a short distance behind the node belonging to the order of 

vibration in question. When the product of the weight of the 

vertically mass multiplied by the distance of the correspond- 

ing piston axis from the point of intersection of the tangents 

mentioned is the same for each cylinder, no vibrations will 

occur. 

In the case of twin-screw vessels with pairs of exactly 

similar independent engines, interference phenomena will, as 

may readily be understood, be set up as a consequence of the 

vertical forces produced by them. If the reciprocating pistons 

of analogous cylinders be moved simultaneously in the same 

sense, the inertia forces thereby produced supplement each 

other, and very violent vertical vibrations ensue. Since, how- 

ever, the two engines do not move with exactly equal speeds 

of revolution, the crank of the one will, after a little while, 

have forged ahead of that of the other by 180 degrees, and 

the two sets of inertia forces produced will then work simul- 

taneously in opposite directions and thus counteract each 

other, so that the vertical vibrations will, for a short time, 

disappear. Since, however, the two engines are placed at a 

certain distance apart in the athwartship direction, the vertical 

inertia forces now acting in opposite directions form a couple 
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which give the section of the hull in way of the engines a 

lateral oscillation similar to that of the rolling motion of the 

vessel. These oscillations are communicated to the whole 

vessel in the form of torsional vibrations, and are of the single 

order of frequency of the number of revolutions per minute 

of the engine. When unbalanced engines are fitted in twin- 

screw vessels, periodically alternating vertical and torsional 

vibrations appear, and the period corresponds with the time 

in which one engine outstrips the other by a complete revo- 

lution. When correctly balanced engines are fitted, there is, of 

course, no further cause for the vertical and torsional vibra- 

‘tions of single frequency here illustrated. True, we shall 

see further on that both kinds of vibrations of higher fre- 

quency may notwithstanding be observed in a mild degree, 

and that weak vertical vibrations of single frequency also 

occur here and there. 

As already mentioned, the vibration problem was in 1894 

regarded as solved by the balanced reciprocating engine, and, 

indeed, as a matter of fact, vibrations of single frequency 

never occur in vessels equipped with these engines in anything 

like the degree formerly experienced. After the main evil was 

removed, however, it was found that weak tremors, which had 

formerly been masked by violent vibrations and thus escaped 

notice, were still present. The demands in regard to the quiet 

behavior of a steamer had become considerably greater, and I 

was now confronted with the question as to what might be the 

cause of these residuary vibrations, and how they could be 

removed. 

In regard to the nature of these residuary vibrations, the 

following observations may be made. In most cases vertical 

vibrations (bendings of the longitudinal axis in the vertical 

plane) of frequency still showed themselves, though to a 

considerably less violent degree, and in twin-screw steamers 

they also occurred in periods. The appearance thus presented 

was that of the engine being still incompletely balanced. In 

addition, vibrations showed themselves, which, though of 

small amplitude, were still unpleasantly felt, because their fre- 

quency was very great—generally threefold and fourfold. 

It cost me much time and trouble before I could determine 

the cause of these phenomena with certainty, and I owe large 

debts of gratitude to the Stettiner Maschinenbau Actien- 

Gesellschaft Vulcan, the Hamburg-Amerika Linie, and the 

Norddeutscher Lloyd for the ready willingness with which 

they allowed me to pursue these investigations, and for the 

obliging manner in which they lent assistance. In the first 

instance, the experiment was repeatedly made of allowing the 

engines of the large Atlantic liners of the companies named 

to run at their critical numbers of revolutions with their pro- 

pellers uncoupled, and under these conditions not even the 

least suspicion of the vibrations otherwise experienced was 
felt. 

were not caused by defective balancing. The causes, then, had 

to be sought elsewhere. It would be going too far were I to 

describe here the exact manner in which I set about my ex- 

periments. I first sought, by the help of the pallograph, de- 

signed by myself, to determine in which positions of the cranks 
the maximum amplitude occurred which again should enable 
a conclusion to be come to as to the position in which the 
impulse reached its maximum, since the latter must always be 
a quarter of an oscillation in front of the maximum oscilla- 
tion amplitude.* It very soon appeared that the vertical 
vibrations could not by any means be brought into fixed re- 
lation with a particular adjustment of the cranks. In the 

* The first experiments made in connection with these investigations 
were conducted by myself at the trial trip of the Atlantic liner Deutsch- 
land. I laid these before the Institution of Naval Architects in June, 
1901, in my paper ‘On Some Experiments Made on Board the Atlantic 
Liner Deutschland’ during her trial trip, In subsequent experiments the method was materially improved. 

This proved conclusively that the residuary vibrations © 

individual vessels the maximum amplitude occurred in con- 

nection with different positions of the cranks, and eyen in one 

and the same steamer the conditions changed as time went on. 

On the other hand, it became clearly aparent that the instant 

at which the ends of the vessel passed through the middle 

point of their upward swing, and therefore also the instant of 

maximum impulse, always coincided with that at which a par- 

ticular blade of each propeller (the experiments were con- 

ducted almost exclusively with twin-screw vessels) assumed 

an almost exactly horizontal position, 7. e., when both were 

simultaneously downwards from the uppermost moving 

position. 
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DIAGRAMS SHOWING ACTION OF PROPELLERS CAUSING VIBRATION, 

The assumption is here made that the propellers turn out- 

wards, as it is generally expressed. When, on the other hand 

the blades in question stood at different angles, 7. e., when 

one of them pointed horizontally inwards, while the other 

pointed horizontally outwards—a case which occurs when one 

engine has forged ahead of the other by 180 degrees—the 

vertical vibrations of single frequency disappeared, or at any 

rate reached their minimum. While, then, one engine was 

advancing to a point a full revolution in front of the other, 

the vibrations diminished from a‘maximum to: a minimum and 

then rose again to a maximum. The explanation of this 

phenomenon is that one blade of each of the two propellers 

meets with a greater tangential resistance than the others, 

and the cause of it is to be found in the very slight excess of 

pitch of the blade in question. The difference in the pitch is 

so small that it can rarely be detected by the help of the ordi- 

nary appliances (“pitchometer’”). 

To understand this clearly we must picture to ourselves. that 

the acceleration of the water by the propeller is already in. 
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some degree imparted to it before the particles reach the 

leading edge of the blade. The angle at which the propeller 

blade cuts the threads of water flowing towards it (slip-angle) 

must therefore be a very small one—probably about 3 degrees. 

When the pitch angles of the different blades are not exactly 

the same, the one that has a very slightly greater pitch than 

the others has a considerably greater tangential resistance, 

while another one with smaller pitch may turn in the water 

almost without resistance, or, so to say, without load. While 

the blade with the greatest resistance moves, in the course of a 

revolution, from the upper position downwards, it imparts to 

the propeller shaft an upward pressure and endeavors to draw 

the after part of the vessel upwards, thus producing vertical 

vibrations of a period equal to that of the time of revolution 

of the engine; that is to say, vibrations of single frequency 

which are generally of the first order, and thus have two 

nodes. The occurrence of vertical vibrations of single fre- 

quency may thus, in vessels with balanced engines, be quite 

naturally explained. 

Now, just as a difference in the pitch of the propeller blade 

may suffice to produce vibrations of single frequency in 

steamers with balanced engines, so also can a like difference 

destroy the vibrations of single frequency set up by the action 

of the inertia forces of an unbalanced engine when these two 

causes of vibration always act in senses contrary to each other 

and are approximately equal in their action. As I have already 

explained in detail in my paper of 1884, “On the Vibration of 

Steam Vessels,” this may sometimes be easily attained by 

turning the propeller in coupling up the shafting in such a way 

as to make a different angle with the cranks. 

The striking vibration phenomena which were observed on 

the occasion of the experimental trials with different angular 

positions of the cranks in H. M. S. Terrible, find their simple 

explanation in slight differences in the pitch of the propeller 

blades. That differences in the pitches of the individual blades 

may to a high degree be detrimental has long been known; but 

trifling ones of this kind, the very existence of which could 

scarcely be demonstrated, were not thought to have so much 

influence. But the result of these investigations also has the 

further effect that it clearly shows what great differences 

there are in the tangential pressures exerted by individual 

propeller blades, and, at the same time, in the stressing of the 

latter. The blade fractures which so frequently occur may 

thus find an explanation of the simplest kind. It is evident, 

also, from these considerations, how necessary it is, in all 

cases in which it is desired to avoid even the smallest vibra- 

tions of single frequency, and to obtain a specially good 

efficiency from the propeller, that the blades be machined, so 

that exact equality of these as regards both form and pitch is 

attained. When propeller blades are exactly adjusted the 

vibrations of single frequency disappear, provided always that 

the engines are correctly balanced; and since, by the help of 

the pallograph. every blade can be picked out which pro- 

duces a tangential pressure differing from that of the rest, 

vibrations of single frequency can also be avoided in every 

case. 

An attempt has also been made to connect the cause of 

vibrations of single frequency with inequalities in the turning 

moments. Theoretical investigations, however, have shown 

that the vibration-producing impulses of this kind do not 

suffice to produce the effects observed, and exact observations 

have shown this to be correct. 

In all twin-screw steamers, again, an analysis of the dia- 

grams drawn by the pallograph gives periodically-occurring 

vertical vibrations of fourfold or threefold frequency, accord- 

ing as the propeller has four blades or three. In steamers 

which were originally fitted with three-bladed propellers, and 

showed vertical vibrations of threefold frequency, these latter 

gave place to vibrations of fourfold frequency as soon as the 

three-bladed propellers were replaced by four-bladed ones. 

The explanation of this phenomenon is as follows. The 

relative motion of the water flowing along the after body of 

the vessels does not take place exactly in the horizontal di- 

rection; but, on account of the large stern wave, it follows 

a sternwards rising curve, as shown in Fig. 1. In consequence 

of this each propeller blade meets with greater resistance 

when it has moved down from above till it is about horizontal ; 

that is to say, when it has reached the position denoted by A 

and A:, in Fig. 2, than when it is in the position opposea to 

this. Now, when the two four-bladed propellers simultan- 

eously assume a position in which one of each of their blades 

points horizontally outwards, as shown in Fig. 2, an upward 

pressure is given to each propeller shaft. These two forces 

combine in endeavoring to raise the after body. Their mag- 

nitude diminishes considerably, however, when the two pro- 

pellers have turned 45 degrees further round, and thus reached 

a position such as that shown in Fig. 3. This process is re- 

peated four times for every revolution of the engine (or three 

times in the case of three-bladed propellers), and accordingly 

produces vertical vibrations of fourfold (or threefold) fre- 

quency. 

When, in the cases of four-bladed propellers, one of the two 

engines has outstripped the other by an angle of 45 degrees, 

it follows that while one blade of the one propeller is pointing 

horizontally outwards, and thus assumes the position of great- 

est resistance, two outer blades of the other propeller form 

angles of 45 degrees with it, as shown in Fig. 4. The two 

inclined blades will then together exert a somewhat smaller 

upward pressure on the shaft than that of the horizontal blade 

of the other propeller. When both propellers have turned 

through a further angle of 45 degrees, the analogous forces 

again come into action, with the difference, however, that the 

two propellers have exchanged positions. In this manner 

there are produced during a single revolution eight upward 

impulses, which act on the after body of the vessel and ac- 

cordingly produce vibrations of eightfold frequency, these 

being, it is true, generally of very small amplitude and scarcely 

discernible. 

The upward impulse acts on the starboard and port sides 

alternately, as illustrated in Figs. 4 and 5, and, as may easily 

be seen, sets up at the same time torsional vibrations of four- 

fold frequency (threefold in case of three-bladed propellers). 

When, after a while, the one engine outstrips the other by 45 

degrees more, the vertical vibrations of eightfold frequency 

disappear and give place to others of fourfold frequency; at 

the same time, however, the torsional vibrations also disap- 

pear, and so on till, with another advance, made by the one 

engine, of 45 degrees more, the game begins afresh. In this 

way the periodical increases and diminutions of the vibration 

phenomena may be explained. The results obtained during 

my long years of investigation have so often been confirmed 

by experience that not the slightest doubt can now be enter- 

tained as to their reliability. 

In order to facilitate a general review of the subject, I 

shall once more briefly recapitulate the phenomena which 

occur in a modern twin-screw steamer equipped with cor- 

rectly balanced engines. A steamer of this class generally 

shows periodically recurring vertical vibrations of single fre- 

quency arising from the defective pitch of one blade of each 

propeller. When the propellers are machined these vibrations 

disappear. Further phenomena take the form of vertical 

vibrations of frequencies, the number of which is in each 

case equal to that of the blades of one of the propellers, 

periodically alternating with other vibrations the frequencies 

of which are twice as great. Simultaneously with these last- 

mentioned vertical vibrations torsional vibrations occur of 
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frequencies equal in number to the blades of the propellers. 

Every twin-screw steamer shows torsional 

minute exactly equal in number to the product of the revolu- 

tions multiplied by the number of the blades of one of the 

propellers. 

If a single-screw steamer equipped with a correctly balanced 

engine be considered, vertical vibrations of single frequency 

will first make their appearance, when, by reason of defective 

pitch, one of the propeller blades shows greater tangential 

pressure than the others. A further characteristic is that of 

vertical vibrations of a frequency which corresponds with the 

number of the blades of the propeller, and in addition tor- 

sional vibrations, usually of considerable severity, occur, the 

frequency of which is likewise equal to the number of the 

blades. All these different vibrations, however, show no 

periodic increase and diminution such as are found to exist 

in the twin-screw steamers; their intensity remains constant. 

The torsional vibrations of the single-screw steamers, how- 

ever, are due to a different cause from that which operates in 

twin-screw steamers. In the case of the former. each pro- 

peller blade experiences the greatest resistance when it is in 

its upper vertical position or somewhat beyond this in the 

direction of rotation. The difference in the tangential pres- 

sure which the blade has to exert during a revolution is, in 

this case, considerably greater than in the case of the propeller 

of a twin-screw steamer. Since, however, the masses of the 

moving parts of the machinery, as in the case of a fly-wheel, 

seek to preserve a uniform speed of rotation, an increase of 

torsional stress will, each time that a blade passes the screw 

frame at the upper vertical position, be imparted to the shaft- 

ing and thence to the engine seating, and will endeavor to 

incline the section of the vessel at the position occupied by 

the machinery in a sense opposed to that of the revolution of 

the propeller. In this manner an impulse is given which 

tends to produce torsional vibration. 

In accordance with the foregoing, the torsional vibrations 

of single-screw vessels take their rise at the part of the vessel 

occupied by the engine and not at the after bearing of the 

propeller shaft, as in the case of the twin-screw steamers. 

This also explains the circumstance that torsional vibrations 

generally occur with considerable intensity in the fore body, 

while in twin-screw steamers they diminish gradually towards 

the fore body. 

With the balancing of reciprocating engines, which came into 

fashion about the year 1894, everything that was possible was 

done for the removal of vibration, and the severe vertical 

vibrations formerly observed in unbalanced engines were, in 

fact, eliminated. 

The periodical torsional vibrations of threefold or fourfold 

frequency occurring in the manner described above were still 

very unpleasantly felt, especially in swift passenger steamers. 

Although in the twin-screw steamers, which are principally 

dealt with here, they had their origin entirely in the propeller, 

and made their way into the fore body of the vessel, so that 

they made themselves felt very unpleasantly, especially in the 

saloon. Endeavors have, of course, been made to get rid of 

this evil, but these have been attended with only a compara- 

tively small degree of success; for the only means at our 

disposal for the removal of these torsional vibrations consists 

in the prevention of resonance, or, in other words, in the 

avoidance of the critical number of impulses. The simplest 

means of attaining this end is the alteration of the number of 

the propeller blades, provided that, in view of other con- 

siderations, this appears permissible. 

When a twin-screw steamer fitted with three-bladed pro- 
pellers shows very severe torsional vibrations, the evil may in 
nearly every case be almost entirely removed when the pro- 
pellers are replaced by others with four blades. On the other 

vibrations per 

hand, I have observed that in the case of a very large steamer 

the vibrations almost entirely disappeared when, in deference 

to a proposal of mine, the four-bladed propellers were re- 

placed by three-bladed ones. A measure of this kind, how- 

ever, is sometimes attended by unpleasant secondary phe- 

nomena. For the altered frequency of impulse attained with 

an altered number of blades not infrequently coincides with 

the critical number of impulses for vertical vibrations of 

higher order. It then becomes possible to almost avoid the 

torsional vibrations, but their place is taken by vertical vibra- 

tions which are of threefold and fourfold frequency according 

to the number of blades borne by the propeller. These latter 

vibrations are, it is true, generally less unpleasant than the 

torsional ones. 

In such a case, and when it is desired to ayoid the expense 

of replacing the existing propellers by new ones with other 

numbers of blades, there is still another way which, it is true, 

only brings partial success, as a rule. It consists in the altera- 

tion of one of the propellers, assumed to be fitted with ad- 

justable blades, by a modification of its pitch as compared with 

that of the other, so that at the normal speed of the vessel 

the one engine has the greater number of revolutions per min- 

ute by about 5 to 7 percent. The period within which the 

torsional vibrations advance to a maximum and return to a 

minimum again is by this means considerably shortened, and 

the vibrations never then attain the intensity experienced in 

the case in which the two engines work with almost exactly 

equal numbers of revolutions. This is explained by the cir- 

cumstance that, under such conditions, the intensity of the 

impulse increases with great rapidity and reaches its maximum 

before the oscillating masses can be accelerated to such a de- 

gree that even an approximate approach can be made to the 

amplitude of oscillation which would be attained if the im- 

pulses had been continued with equal intensity for a consider- 

able period of time. 

The same principle underlies the endeavor to reduce the 

torsional vibrations of twin-screw vessels by giving four 

blades to the one propeller and three to the other. In some 

instances this method has been attended with appreciable suc- 

cess. It will probably be unnecessary to add that, in connec- 

tion with the methods last described for diminishing the 

vibration, the speed of the vessel is always to some extent 

unfavorably affected. 

With the introduction of the steam turbine the vibration 

phenomena entered into a new phase. Since, in the case of 

the turbine, every periodic action of the inertia forces in a 

direction at right angles to the longitudinal axis of the vessel 

becomes impossible, and since, further, the turning moment 

is completely uniform, all the disturbances which set up vibra- 

tions in the unbalanced reciprocating engine are entirely 

avoided. It was accordingly at first asserted, even by pro- 

fessional men. as an immense advantage of steam turbines, 

that they could not impart any vibration to vessels so engined. 

This view, to which frequent expression was at one time given, 

proved how little the vibration phenomena were understood 

at that time. The vibrations due to the propeller must, in 

turbine steamers, occur in a manner analogous to that in 

which they show themselves in steamers equipped with bal- 

anced reciprocating engines; but, by reason of the relatively 

very high speed of revolution of the propellers in these ves- 

sels, the frequency of their vibration per unit of time must be 

considerably higher. 

For instance, if a three-bladed turbine propeller makes 200 

revolutions per minute, and there are only two propeller 

shafts, 600 (or 1,200) vertical vibrations per minute will be 

set up, and these figures will increase to 800 (or 1,600) when 

the propellers are of the four-bladed description. The num- 

ber of revolutions of 200, however, must be regarded as 
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almost the lower limit, and it is met with only in large steam- 

ers. In most cases from 400 to 500 revolutions per minute 

have to be reckoned with, and in such case frequencies of 

vibration up to about 1,500 to 3,000 per minute, or twenty- 

five to fifty oscillations per second, occur. 

The amplitude of these vibrations, which are caused by the 

propeller alone, is, under like conditions, generally smaller in 

turbine steamers than in steamers with reciprocating engines, 

since in the former the work imparted during one revolution, 

and consequently also the vibration-producing impulse is less 

in inverse proportion to the relative numbers of the revolu- 

tions. The extremely high frequency of the vibrations of tur- 

bine steamers, however, involves great inconvenience to the 

passengers and crew and is a drawback for these vessels. 

It is, on the other hand, a favorable factor that the un- 

pleasant torsional vibrations do not extend over the whole 

length of the vessel, as they often do in steamers equipped 

with reciprocating engines. This phenomenon may be ex- 

plained as follows: In theory the speed of transmission of 

the torsional oscillations of the longitudinal axis of a vessel 

is, for steamers of like types, the same. Now, when the 

frequency of the oscillation per unit of time is comparatively 

low, as, for instance, in vessels equipped with reciprocating 

engines, a few large waves will make their appearance in the 

longitudinal axis; that is to say, only a few nodes for the 

torsional vibrations will show themselves. If, on the other 

hand, the frequency be very high, as in the turbine steamers, 

a large number of small waves and a good many nodes will be 

formed. Now, since the assumption may fairly be made that, 

on account of damping action, the vibrations will cease after a 

certain number of oscillations, or. in other words, that, after 

reaching to a distance from their origin corresponding with a 

certain multiple of their wave-length, they will cease to be 

perceptible, the point at which the vibrations will no longer be 

unpleasantly felt will, in turbine vessels, be considerably 

nearer the after end of the hull than in steamers with recipro- 

cating engines. 

The use of torsion indicators to determine the horsepower 

developed by steam turbines has supplied a means for ob- 

taining interesting information in regard to the fluctuations in 

the resistance to which the propeller blades are subject during 

a revolution. It may, for instance, be assumed that one of the 

outer propellers of a turbine steamer with three or four shafts 

is arranged as shown in Figs. 6 and 7, and that it has three 

blades. If the torsion angle of the shafting be measured at 

the instant at which the propeller is in the position illustrated 

in Fig. 6, 7. e., in which the tip of a blade is nearest to the skin 

of the vessel, a higher value is obtained than in the case in 

which the torsion angle is measured in the position shown in 

Fig, 7. This is explained by the circumstance that the tip of 

the blade lying nearest to the skin takes hold of the layer of 

water drawn along by the wetted surface in consequence of 

the forward motion of the vessel, and that the particles of 

water at this point move forward at a considerable speed. At 

this instant the blade in question meets with considerably 

greater resistance, and a greater twisting of the shaft must ac- 

cordingly take place at the instant when the propeller as- 

sumes the position illustrated in Fig. 7, 7. e., when the tips of 

two blades are further removed from the skin of the vessel. 

This increased resistance of a single blade acting unsym- 

metrically produces, somewhat in the manner alréady de- 

scribed, a one-sided pressure on the after bearing, which, to- 

gether with the pressure exerted by the propeller on the shaft 

at the other side of the steamer, produces torsional vibrations. 

These vibrations occur with special vehemence because the 

distance apart of the two shafts, and therefore also the arm 

of the couple thus produced, is considerably greater than, for 

instance, in the case of twin-screw steamers. 

Further, when it is realized that, in consequence of the large 

stern wave, the water flows to the propeller, not exactly in 

horizontal lines, but in a curve which rises somewhat in the 

sternward direction, it will be further evident that the direc- 

tion of rotation is not a negligible matter in contributing to 

vibration. If a rotary motion in the outward direction be 

assumed, as indicated by the arrow in Fig. 6, the blade A will, 

for the reason alluded to above, experience in the first place 

an especially high degree of resistance in the position shown, 

and will in consequence exert a downward pressure. But in 

this position the blade B also meets with a greater tangential 

resistance, because it bears against the particles of water of 

the stern wave which are here curving upwards, and accord- 

ingly produces an upward axial pressure. The presstires pro- 

duced radially to the shafts by the blades A and B, respec- 

tively, thus in part neutralize each other. Ii, on the other 

hand, the direction of rotation of the propeller be reversed, 

1. e., the latter turn inwards, it will readily be seen that 

neutralizing of the radial pressures of the kind referred to 

does not take place, and the arrangement will in consequence 

be attended by vibrations of somewhat greater severity. 

In turbine steamers there is an additional circumstance 

which tends to increase vibration. This is the inclination 

which usually has to be given to the propeller shaft, because, 

by reason of the large diameter of the turbine casings, their 

inboard ends usually lie considerably higher than in a vessel 

with reciprocating engines. As a result of this, the direction 

of motion of the water flowing towards the propellers makes 

a still greater angle with the axis of the latter than with which 

it already approaches them in the rising course of the stern- 

wave, and strong vibrations are set up in the manner already 

explained. 

From what has been said, it will no doubt be clear that, 

for the removal or diminution of the vibrations in turbine 

steamers, in reality only one method remains. viz.: that of the 

prevention of resonance, or, in other words, of the avoidance 

of the critical number of revolutions for the vertical as well 

as for the torsional vibrations. A reliable prediction of these 

critical numbers of revolutions, such as that which my 

formula enabled me to make in steamers with reciprocating 

engines, has up to the present, unfortunately, not become pos- 

sible. In particular the determination in advance of the 

critical number for the torsional vibrations still presents great 

difficulties. I have, indeed, busied myself for some time with 

this problem, but I am not yet sure whether I shall succeed 

in finding a practical solution of it. 

In view of the high frequencies which occur in turbine 

steamers, one great difficulty lies in the circumstance that the 

critical frequency numbers for the successive orders of vibra- 

tion lie comparatively near each other. It may, accordingly, 

very easily happen—in the case, for instance, in which the 

torsional vibrations are avoided by an alteration of the num- 

bers of revolutions—that vertical vibrations make their ap- 

pearance, and vice versa. 

In the foregoing I have avoided all theoretical mathe- 

matical investigations, since they are of little or no value in 

actual practice and do not provide us with any serviceable 

means for the removal of the vibrations. What I have said 

here can only be regarded as a short abstract of the most 

important questions which have to be dealt with in connection 

with the vibration phenomena. Were a treatment of the 

whole question to be attempted it would probably occupy ten 

times as much space as the present paper. 

Every one who is a member of the Society of Naval 

Architects and Marine Engineers will regret the ill health of 

the secretary and treasurer, Captain Baxter, and feel that his 

loss is a personal one. 
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THE RATIONAL APPLICATION OF TURBINES TO 
THE PROPULSION OF: WARSHIPS.* 

BY MONSIEUR A, C. E. RATEAU. 

During the last ten years we have assisted at a considerable 

development of turbine engines in all navies. The success 

of these engines has been assured, because they are the only 

ones which enable us to solve the problem of speed, since the 

demand for high speed in every class of vessel increases daily. 

They have, however, other qualities which add considerably to 

the value of ships fitted with these engines. These qualities 

are principally endurance, the elimination of hull vibrations, 

economy of fuel at high speeds, and the fact that the engines 

are always ready and require no overhauling. 

Great importance must have been attached to these qualities 

to justify the adoption of these engines, as they have the grave 

fault of showing a low efficiency at ordinary speeds, which re- 

duces by one-half one of the principal factors of the naval 

value of ships, viz.: the radius of action. 

This reduction in radius of action does not have the same 

importance for all naval powers. To Great Britain, whose 

wise policy has given her in all the seas of the world bases of 

supply not far distant from one another, endurance and con- 

stant readiness for action are qualities undoubtedly preferable 

to all others; consequently the British Admiralty adopted 

turbines as soon as they were available, and they can, even 

now, continue to use them without other inconvenience than 

the extension of the fuel supply and the improvement of the. 

means of utilizing the same. 
Other nations are not in the same position as regards tur- 

bines. 
portant convoys of supply, which, however well organized 

they may be, would form but an uncertain means of assist- 

ance, and would reduce the offensive naval war strength of 

the fleet by the number of the fighting units necessary for 

their protection. For these nations, therefore, the adoption of 

turbines has, far more than for Great Britain, meant increased 

expenditure, and they also have to suffer inconveniences of a 

strategical nature, which the greatest financial sacrifices can 

only reduce. 5 

It is not surprising to find that some countries openly regret 

’ having followed the example of Great Britain, and that one 

of the most powerful of these is about to replace turbines by 

reciprocating engines for her new battleships. One may well 

hesitate to adopt such a radical course as to forego the ad- 

vantages of turbines. Makers of turbines are, therefore, 

endeavoring to make these engines more economical at low 

speeds. The solution of the problem has been sought by 

making the propeller shafts revolve independently, so as to 

keep the turbines at a constant speed of rotation, thus securing 

a good efficiency; the transmitting gears are in such cases 

designed with toothed wheels or electric motors. 

Even admitting that by the introduction of these means of 

transmission there will not be a considerable loss of efficiency, 

their employment will always entail a certain complication and 

weakness, and the machinery so designed will lose two 

qualities that are most highly appreciated, viz.: strength and 

simplicity. 

In the present paper it is proposed to leave out of con- 

sideration these methods of transmission and to keep to the 

study of what may be done with steam engines only, turbines 

and piston engines. By suitably combining them, it appears 

possible to improve greatly upon the actual consumption of 

steam, especially at reduced speeds. Turbines are now as well 

understood as reciprocating engines. We know that from the 

point of view of efficiency their advantages are limited by 

* Read at the Jubilee Meeting of the Institution of Naval Architects, 
July 5, 1911. 

They would have to provide in times of war the im- 

certain conditions. The piston engine has, in fact, an excellent 

efficiency when the steam has a pressure of 15 to 30 pounds 

per square inch, but it becomes bad if the expansion is carried 

too far. 
To utilize the expansion up to a pressure approaching those 

obtained in the condensers we must have cylinders of large 

dimensions, the attainment of which is impossible, and in 

which, moreover, friction losses and condensation would ab-. 

sorb the theoretical gain obtained by the increase of expansion. 

Turbines, on the contrary, have their best efficiency at low 

pressures, and are able to utilize the expansion beyond the 

condenser pressures; while they give rise to great losses at 

high pressures due to the friction of the revolving parts in the 

steam space, also to leakages through the clearances between 

the moving and stationary parts. Marine turbines are further 

restricted to low velocities, instead of being able to utilize 

those which are best for a good efficiency. It is obvious, there- 

fore, that if we can have an arrangement of combined engines, 

arranged in series, in which the reciprocating engines utilize 

the energy of the steam only up to the limit of expansion 

suitable for a good efficiency, leaving to the turbine the duty 

of utilizing the expansion down to condenser pressures, we 

shall then have an engine much superior, whatever be the 

speed of the ship, to one consisting exclusively of turbines or 

reciprocating engines. 

Ever since 1900 we had foreseen the necessity of a com- 

bination of the two kinds of engines. At the meeting of this 

institution of 1904* we described the arrangement installed, 

according to our ideas, by Messrs. Yarrow & Company on 

board a small torpedo boat. In this arrangement the recipro- 

cating engines and the turbines were independent; by working 

the reciprocating engines only we could obtain very economical 

results at low speeds. But we must take account of the 

qualities as well as thé faults of each engine; we have man- 

aged to gain some advantages, although we cannot eliminate 

all the faults. 

In 1906 we fitted the French destroyer Voltigeur with an 

improved arrangement of engines. The. power is distributed 

on three shafts (center shaft reciprocating engine, with tur- 

bines on wing shafts). The engines are so designed that 

when going at full power the distribution is equal on these 

shafts. Up to a speed of 20 knots the reciprocating engines 

exhaust into the turbines, but above this speed the engines 

become independent. We would, therefore, have realized a 

perfect engine up to a speed of 20 knots if the reciprocating 

engines and the turbines had been designed solely with the 

view to obtaining better results by working by stages; but, 

instead of this, they were designed more particularly with the 

object of obtaining the maximum efficiency at full power. 

However this may be, the Voltigeur has undeniably de- 

monstrated the superiority of the system; because below 20 

knots the consumptions are slightly above those obtained in 

destroyers of the same class fitted with reciprocating engines. 

Above 20 knots, notwithstanding the presence of the recipro- 

cating engines (which under such conditions are not advan- 

tageous), the consumptions remain less than those of all 

other destroyers even with turbines only. This is due to the 

superior efficiency obtained with multi-cellular turbines. See 

Figs. 1 and 4, showing the arrangement of machinery of the 

Voltigeur, and the comparative curves of consumption of the 

Voltigeur, Chasseur (with reaction turbines) and Carabinier 

(with reciprocating engines). In the author’s opinion the best 

arrangement is the following: 

COMBINED ENGINES FOR BATTLESHIPS AND CRUISERS. 

The propulsive power is distributed on four shafts, each pair 

(port and starboard) being worked by an absolutely inde- 

* Trans. I. N/ A:, Vol. XLVI., p. 168. 
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pendent set of engines. In each set a reciprocating engine 

drives the wing shaft and exhausts into a turbine which drives 

the inner shaft. 

The reciprocating engines and the turbines are designed to 

develop a power equally distributed on the four shafts when 

running at maximum speed. At cruising speeds the recipro- 

cating engines develop much more power than the turbines. 
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of the maximum power from 15 percent to 20 percent, which 

corresponds to an increase of speed from 5 percent to 7 per- 

cent of the maximum speed, say 1 to 1.5 knots for battleships 

intended for 20 knots. 

(2) Cruising Speed—At this speed the consumption will 

probably be less than that of ships with reciprocating engines 

only, and it will not reach one-half of that with turbines. By 

5-@ a 

AUXILIARY ENGINES . 

MAIN ENGINE 

FIG. 1.—MACHINERY ARRANGEMENTS, DESTROYER VOLTIGEUR. 

The reciprocating engines should naturally be able to run 

ahead and astern without engaging the turbines. This design 

includes an exhaust direct to the condenser; this exhaust opens 

at the moment when the normal exhaust to the turbines closes 

by means of two connected valves. These valves are operated 

automatically when starting, thus avoiding any error or loss 

of time. It appears unnecessary to introduce astern turbines 

FIG. 2.—IN PRACTICE THE POSITION OF EACH TURBINE IS ARRANGED ACCORD: 

ING TO THE DISTRIBUTION OF BULKHEADS AND WEIGHTS, 

on the center shafts, but this could be arranged without much 

difficulty. 

With such an arrangement the following advantages are 

obtained: 

(1) Maximum Speed—For the same weight of machinery 

relatively to the propelling engines, there will be an increase 

comparison with the latter the radius of action will be doubled, 

or, if prefered, it may reduce the fuel supply in the same 

proportion. 

(3) Maneuvering—When maneuvering in port it will be 
found that the arrangement of wing shafts driven by the re- 

ciprocating engines is a more favorable one than that of 

vessels with two or three propellers driven by reciprocating 

engines only. When maneuvering in squadrons, stations will 

be as easily kept as by other ships, because the regulation of 

speed can be adjusted by the operation of the stop valve on 

the reciprocating engines. 

ARRANGEMENTS OF TURBINES FOR SCOUTS AND DESTROYERS. 

It will be readily understood that, although the distribution 

of the propelling machinery on four shafts does not present 

any inconvenience in large ships itis difficult to achieve in 

the scout and destroyer classes. 

If it is intended to apply the combined system in these 

small vessels it will be necessary to adopt an arrangement with 

three shafts similar to that of the Voltigeur, in which, at cer- 

tain speeds, the reciprocating engine on the center shaft will 

exhaust into the wing turbines; but, in order to retain suf- 

ficient maneuvering qualities, it will be necessary to put astern 

turbines on the wing shafts and a direct exhaust from the 

reciprocating engine to the condenser, so as to make this. 

engine independent for maneuvering in harbor. 

This arrangement may perhaps be thought complicated. To 

simplify it we may adopt the arrangement recently installed 

on the White Star Line vessels: two reciprocating engines 

driving the wing shafts and both exhausting into the same 

turbine, placed on the center shaft, and, when maneuvering, 

direct to the condenser. But the almost universal opinion is. 

that it is wise to give up entirely the use of reciprocating 

engines for scouts and destroyers. These ships must be 

capable of developing at full power a considerable speed; they 

must therefore always be ready to pass from an ordinary 

cruising speed (14 to 16 knots) to very high speeds. On the 

other hand, the number of men composing the crew is limited 

through lack of accommodation, and it is necessary, without 

greatly reducing their offensive value, to limit to the strictest 

minimum the numbers of the engine and boiler room per- 

sonnel. 

The various conditions involve the use of engines and 

boilers of great flexibility and strength, and requiring the 

least manual effort; under these circumstances turbines and 

liquid fuel are essential. The difficulty is to have a good 
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FIG. 3.—CURVES SHOWING THE SLIP OF THE PROPELLERS IN 

RELATION TO SPEED, DESTROYER VOLTIGEUR. 

efficiency at ordinary cruising speeds. In order to overcome 

this the cruising turbine, which utilizes the expansion of the 

steam between the receiver pressure and the corresponding 

pressure at the exhaust into the ‘high-pressure turbine, has 

been designed for the required speed. But the power developed 

by this cruising turbine being very small, it is not possible to 

make it work a propeller shaft by itself. It is, therefore, 

always placed on a shaft already driven by one of the main 

turbines. The result has been that the speed of rotation of 

this cruising turbine, which should be high in order to obtain 

a good efficiency, has been reduced by the speed of rotation 

of the main turbine, an obviously low speed, since it is pro- 

portional to that of the ship, and also because the cruising 

turbine does not come in except at moderate speeds of the 

ship. The efficiency, therefore, is always poor. 

On the new French destroyers there are only two propelling 

shafts, each shaft being driven by an independent turbine, as 

has been the practice since 1898, when the torpedo boat No. 

243 was used for experiments on the adoption of turbines for 

small ships. The results of these experiments were com- 

municated by the author to this institution in 1904. 

The old cruising turbines, high-pressure and low-pressure, 

have been fitted in the same casing, end to end, thus obtaining 

all the advantage of great simplicity; but it is evident that the 

“cruising” part of these large turbines cannot give better 

results than the cruising turbines of engines arranged in 

separate groups. 

To avoid these inconveniences, and the use of toothed-wheel 

gears or electric motors, we have proposed the following ar- 

rangement, in which the high-pressure turbine maintains con- 

stantly at low vessel speeds a relatively high velocity of rota- 

tion and, in consequence, a higher efficiency: 

ARRANGEMENT OF TURBINES. 

The ship is propelled by three screws; each shaft is driven 

by a turbine; only the two wing turbines being arranged for 

going astern (see sketch, Fig. 2). The center turbine C is 

fitted with a steam inlet at the forward end G and with a 

by-pass H. The exhaust of the turbine C is connected with 

pipes J, J’ to the inlets L, L’ forward of the turbines A and B, 

and also by pipes K, K’ to some points N, N’ farther aft in 
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the parts of the distributors of these turbines; these have, 

further, an inlet of live steam forward through the pipes O, 

O’. All these pipes are fitted with valves. 

When cruising at 15 knots, for example, the valves M, M’, 

P and P’ being shut. the turbine C receives steam through G, 

and exhausts into the forward end of the turbine A and B, 

which receives no other steam. If the speed has to be in- 

creased we open the by-pass H; the connections of the turbine 

C with A and B remaining the same. For higher speeds, 

steam will be admitted through O or O’ into one of the tur- 

bines 4 or B, or both, if necessary; but to avoid having com- 

pression at the exhaust of the turbine C, the exhaust is let out 

forward at NV, N’ in the turbines 4 and B; when the valve M@ 

opens it must at the same time close the valve J. In these con- 

ditions the live steam, after haying worked in the first wheels 

of the turbines A and B, mixes with the steam exhausting 

from C, and the whole works in the last wheels.* 

Thanks to this arrangement the turbine C always works at 

great speed, but the power developed on the three shafts will 

not be equally distributed, as at low speeds the center shaft 

develops relatively more power than at high speeds. If, for 

example, the power produced at a moderate speed on the shaft 

F is 44 percent of the whole, and on each wing shaft D and E 

28 percent, the proportion at high speed may become 16 per- 

cent on F and 42 percent on each shaft D and E. The varia- 

tions of slip correspond to these variations of power. 

At low speeds, nearly all the power being on the center shait, 

the slip of its propeller is great, say from 25 percent to 30 

percent, while the slip of the wing propellers is small. The 

conditions will remain similar so long as the live steam is 

admitted to the center turbine only. When live steam is ad- 

mitted into the wing turbines the work produced by the center 

turbine increases very little, the increase of power being 

almost entirely due to the wing propellers. Their slip in- 

creases at the same time as that of the center screw de- 

creases, and the speed of rotation of the latter rises far less 

‘quickly than that of the wing screws. The best results have 

thus been obtained, namely, that at ordinary cruising speed 

. a center turbine does duty as a cruising turbine having a very 

high speed of rotation. 

While cruising it is not necessary to have both condensers 

working. The exhaust of the turbines A and B can be advan- 

tageously connected by means of the pipe 7, which is of ample 

section to maintain an even pressure between the two con- 

densers. In this way, during a long run at low speed, we can 

economize the motive power necessary to work one of the sets 

‘of pumps. 

The arrangement which has just been described is not more 

complicated than that which consists in putting two inde- 

pendent turbines on two shafts only. It has the advantage of 

being lighter and of entailing less steam consumption at cruis- 

ing speeds. At high speeds it has the same advantages as the 

well-known systems of equally distributed power on three 

shafts, in which the center shaft is driven by a high-pressure 

turbine, and the wing shafts by low-pressure turbines, which 

do not receive any other steam than the exhaust of the high- 
pressure. 

The maneuvering qualities of the ship are increased prin- 

cipally for horbor work, where a great advantage is gained by 

the action of the center propeller on the rudder; in fact, it is 

only necessary to steam ahead with the center propeller, while 

the others are maneuvering ahead or astern, and to join the 

exhaust of the turbine C with any point of the pipe 7. This 

extension of maneuvering qualities is all the more important, 

as, with the increase in length of destroyers, it becomes more 

and more difficult for them to enter and moor in a harbor 

without the aid of tugs. 

* This is exactly what happens in the Rateau land turbines, com- 
pound type, a great number of which are working in factories. 

NECESSITY FOR CAREFUL DESIGN OF PROPELLERS. 

In the above description we have purposely left out the 

question of propellers, which requires particular attention. It 

will not be inappropriate to conclude this paper by an account 

of the method of calculation for propellers in those two par- 

ticular cases. We. shall confine ourselves to describing the 

difficulties. 

For the arrangement of turbines only it is not sufficient to 

make a design suitable for one speed only. If, for example, 

we are only requiring to have the best efficiency at high speed, 

where the three shafts have about the same number of revo- 

lutions, the same design for the three propellers may be 

adopted. At low speeds, on the other hand, the center turbine 

develops a power relatively greater than the others, and its 

propeller revolves faster than the wing ones; in order, there- 

fore, to obtain a suitable efficiency for cruising speed, the 

center propeller, generally smaller than the others, must be 

very carefully designed. 

In the case of the combination arrangement, with recipro- 

cating engines and turbines, the former develop at low speeds 

relatively high in comparison to those developed by the tur- 

bines ; this difference decreases in proportion to the increase of 

speed, and almost disappears at the maximum speed. The slip 

of the propellers of the reciprocating engines decreases when 

that of the turbines increases. In designing propellers these 

peculiarities must be taken into account, and also the difficulty 

of associating for the same work propellers whose pitches 

are very different. 

The curves in Fig. 3 show the data obtained during the 

official trials of the Voltigeur, and they indicate the import- 

ance of the variation of slip. The slip of the propeller of the 

reciprocating engine increases up to a speed of 20 knots; be- 

cause up to this speed nearly all the power is supplied by this 

engine, and also because of the influence of the stern wave, 

which on the measured mile where the trials were made be- 

came defined in the neighborhood of 24 knots. 

Above 20 knots the turbines come into operation, and the 

slip of the propeller of the reciprocating engine decreases until 

it reaches a very.small value at the maximum speed. Just the 

contrary happens with the slip of the wing propellers, which 

is zero at the start, and increases rapidly until it reaches 26 

percent and 28 percent. Notwithstanding this relatively high 

value for the slip of the wing propellers at the maximum 

speed, the efficiency of the machinery remains good, as 1s 

shown by the excellent results obtained at the trials. 

The Voltigeur has really obtained a speed of 31.4 knots, in- 

stead of 28 knots required by the contract specification. 

Let us also point out the remarkable difference in the in- 

crease of slip of the wing propellers, although they are similar 

and symmetrical. This difference certainly arises in great part 

from the fact that the powers developed by the two wing tur- 

bines are not equal; also, because owing to the presence of 

the center screw, the stream lines of the water as it reaches 

the wing propellers are not symmetrical. 

The trial of the Melville-McAlpin, Westinghouse reducing 

gear on the new naval collier built at Sparrows Point, Md., 

we understand, has been most satisfactory, and should this gear 

prove a success, which it is fair to suppose it will, the matter 

of providing large powers by means of internal-combustion 

engines will be greatly simplified and greater economy effected. 

The naval collier Neptune has another feature which is well 

worthy of notice, and that is that the control of the turbines 

is in the hands of the officer of the bridge. We do not mean 

by this that the engine room force is done away with or it is 

reduced, but if the conditions are such that it is required to act 

quickly on the bridge as regards starting, stopping or revers- 

ing the turbine, it can be done, and, to our mind, this is a most 

advantageous feature and a commendable one. 
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PRACTICAL EXPERIENCES OF MARINE ENGINEERS. 

Incidents Relating to the Design, Care and Handling of Marine Engines, Boilers and Auxiliaries; 

Breakdowns at Sea and Repairs. 

Plotting Condenser Tubes. 

When laying out condenser and water tubes this simple 

method for finding the hight of the equilateral triangle can 

be advantageously followed: 

a = pitch of tubes x sin 60 degrees 

= say .866 P 

which can be laid off on the slide rule very easily. In con- 

nection with this it may be proper to give the following table 

of standards, which accord very closely with general practice: 

IDFESTNGEESTE oduo000060009000000000 S000 a 4, 1 
Area per foot of length............ 64 .196 -2618 
Pitch for composition tube sheets. 8/8 1 1/16 13% 
Pitch for cast iron tube sheets... 1 1% 1, 
Thickness of sheet................. 1 1% 1% 
Total length of ferrule............ 15/16 15/16 15/16 
Depthwot@lapmeereeenerereeeercet 34 1 3/16 in 

Number of threads per inch...... 16 16 14+ 
14 * 

Outside diameter of tap.......... 5 1 Mist 

* Commercial.  ~ Commercial standard. 

Tubes usually project ¥% inch beyond the edge of the tube 

sheet. When circulating water has practically no pressure a 

LAYOUT OF CONDENSER TUBES, 

No. 20 gage tube can be used. When under 150-pound pres- 

sure No. 18 gage should be used, and when over 150 pounds 

pressure a No. 16 gage tube should be used. In estimating 

tube areas it is customary to consider the total length of the 

tube and to neglect intermediate space on the tube sheets. To 

correctly design condensers the calculation should be based 

on the amount of heat to be taken care of, temperature range 

and work in rate of transmission through cooling surface. 

But a very successful empirical rule is: 

pounds of steam to be condensed 

= cooling surface. 

10 

For high-vacuum condensers this rule does not hold. The 

ordinary commercial cast iron condenser for small work usu- 

ally sells for approximately $1 (4 shillings) per square foot 

of cooling surface. 

San Francisco. E. N. Percy. 

Steam and Exhaust Pipe Work on Board Ship. 

In marine engineering more than perhaps any other branch 

of application of steam, the importance of proper arrange- 

ments of pipe work and an adequate regard for strength of 

construction is distinctly felt. In the first place, should any 

defect occur while a vessel is at sea there is not only less 

opportunity for careful repair than in shore practice owing to 

the fact that engineering facilities are so limited, but any 

breakdown involves a very serious risk of further damage 

owing to the total or partial stoppage of the vessel, possibly in 

circumstances of extreme peril. Added to this, however, is 

the fact that the extreme economy of space which is neces- 

sary on board ship brings in its train two evils, one being that 

in many cases dangerous expedients are resorted to in order 

to crowd the pipe work into the narrow limits assigned to 

it, and the second is that, should any portion of the pipe work 

carrying steam at high-pressure fail, the risk to human life in 

such confined situations is a very serious matter. When, im 

addition to this, it is remembered that the constant pitching 

and rolling of the vessel puts a series of strains upon the pipe 

work connecting the various portions of its machinery 

which tends towards the breaking of joints or the 

fracture of the material of the pipe work, it is a very 

remarkable thing, which speaks highly for the care 

which is usually shown in construction, that so few serious 

accidents occur through the failure of pipe work in 

vessels while they are at sea. As, however, the price of safety 

is eternal vigilance, it may be useful to detail one or two 

breakdowns of steam and exhaust-pipe work which have oc- 

curred on ship board, together with their causes so far as 

can be ascertained, and the means that were adopted in order 

to effect either a temporary or permanent cure. The value 

of such an investigation will be that not only will sea-going 

engineers have some indication as to the parts of their pipe 

work which must be subjected to careful observation and may 

have one or two hints which may be new to them as regards. 

the treatment of effects, but also the designer of marine plant 

may possibly benefit by a statement of the practical defects. 

which have fallen to the lot of those who go down to the sea 

in ships. 

One of the most common causes of trouble in steam-pipe 

work, and one which may lead to disaster of the most serious 

magnitude, is the splitting of the pipe to a greater or less. 

extent along its length. This may be due either to an inherent 

defect in the pipe itself, or to its improper use while the ves- 

sel is in commission. As an instance of the first-mentioned 

cause may be taken a breakdown which occurred on a copper 

deck steam pipe. This pipe was very thin and the split was: 

interesting from the fact that it did not occur upon a brazed 

pipe, as it was solid drawn. Owing, however, to the fact that 

upon one side of the tube it was rather too thin for safety, 

and also because the steam was suddenly turned on, thus giv- 

ing full pressure to the pipe with a species of shock, the tube 

split at a bend, as shown in the sketch, Fig. 1. The action of 

the steam was intensified by the fact that steam had previously 

condensed in the pipe, and the water so formed had rushed’ 

along with the fresh steam, giving a water-hammer blow at 

the bend. The tube was too thin to allow of the usual clamp 

and joint to be placed upon it, so that it was repaired by first 

tapping the edges of the split together, as shown in the second 

illustration and then soldering upon it a Muntz metal patch 

of the shape shown in Fig. 3. This repair was then strength- 

ened by winding a length of thin copper wire along the whole 

length of the patch and a little distance beyond on either side, 

the turns being placed close together, and finally the whole 

wire-bound arrangement was run up with solder as shown in 

Fig. 4. This method of repairing a split pipe is found to give 

a thoroughly satisfactory and permanent job if it is properly 

done, as it will not split again at that part under any ordinary 

circumstances. 
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The illustration of the second point, which was mentioned 

—that of palpably improper use—was a split which occurred 

on a winch steam pipe, owing to the fact that the pipes were 

left full of water in cold weather owing to an omission to 

open the drains when work was finished the previous night, 

and the winches run off. Next morning, when the steam was 

turned on somewhat too suddenly, the pipe split longitudinally 

over a distance of about eight inches. The repair was made 

by making three sets of semi-circular pieces of iron to the out- 

side radius of the steam pipe, each set consisting of two sim- 

ilar pieces provided with end lugs. These were provided with 

bolt holes, and a piece of asbestos cloth, 10 inches long and 

wide enough to pass entirely round the steam piping, was 

covered with manganesite paste and placed over the split. In 

order to cover this cloth, two pieces of 1/16-inch sheet iron, 

10 inches long, were bent to a semi-circle, so that when butted 
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TROUBLES WITH STEAM AND EXHAUST PIPES. 

together over the asbestos they formed a complete shield. The 

clamps were placed over these and bolted together, forming a 

very tight and sound repair. In order to prevent any further 

occurrence of such trouble special care was taken to see that 

the winches were always run off and the drains left open when 

work was finished. 

It may be as well here to interject a word of advice to young 

engineers. The above paragraphs wili show the danger of 

steam pipes, particularly on deck, bursting owing to frost and 

to sudden admission of hot steam. If in cold weather an 

engineer makes a practice of running off the steam out of the 

pipes, winches and auxiliary machinery while the ship is in 

port, it will save many a cold morning’s work in putting on 

clips, blank flanges and other repair accessories. As soon as 

work on deck is finished for the night all the winches and 

small machinery should be set running slowly and all drain 

cocks on both steam and exhaust pipes should be opened. The: 

boiler stop valves should then be shut and the winches will 

go until the steam has run out of the pipes. The intermediate 

or deck stop valves should then be shut down, but care should 

be taken not to screw these down too tightly upon their seats, 

as there might be trouble in opening them on the following 

morning if a hard frost supervened. The winches and aux- 

iliary plant stop valves should, however, be left open just 

as at the conclusion of work, in order that any condensed 

water can get out of the pipes through the drains. 

Another very fruitful cause of trouble in steam-pipe work 

is, as mentioned previously, vibration, due to racking on the 

ship, and this often manifests itself in the “necking” of the 

pipe work; that is to say, the formation of a fracture all 

round the circumference of the pipe close up to one of its 

flanges. This is probably due to the fact that at such points 

the free vibration of the length of pipe imparted to it by 

shock to the boat is checked by a rigid resistance due to the 

increased diameter of the pipe work at the stiffening flange. 

Two cases of necking may, with advantage, be described, to- 

gether with the means adopted to overcome the trouble. The 

first occurred on a ship which was running light and which 

met heavy seas, causing the engines to race. In this way the 

whole ship vibrated and the vibration caused the main dis- 

charge pipe to split right round its circumference close to the 

flange connecting the discharge pipe to the condenser, as 

shown in Fig. 5. The engines were, of course, stopped at 

once, and the pipe was sprung up a little by means of a block 

and tackle. When the joint between the flange and the con- 

denser top had been broken, the broken piece of pipe remain- 

ing in the flange was taken out and a recess was cut in the 

bottom of the flange to a depth equal to the thickness of the 

pipe itself, and for a radial distance of about % inch, as 

shown in Fig. 6, outside the inner bore of the flange. The 

ragged edges were then filed off the pipe, and the flange was 

put on to the pipe with the recess downward and placed in 

such a position that the pipe stood through the flange for 

about half an inch. This protruding piece of pipe was next 

heated by means of a brazing lamp and tapped over gently 

with a hammer until it was flush into the recess. In order to 

make up the difference of a length between the pipe as it 

originally was, and that which it had after repair, three pieces 

of ¥%-inch plate, which was the only material available, were 

cut to the same size as the flange and drilled with holes hav- 

ing the same position as the holes in the flanges. The old 

studs were then drawn out and new studs were made of a 

sufficient length to go through the three pieces of plate and 

the flange. The whole arrangement was then assembled, as 

shown in Fig. 7, a joining of rubber insertion being placed 

between the flanges and all the plates. When this had been 

done the engines were started and the voyage was continued 

without any further mishap, the vibration being taken off the 

discharge pipe by means of securing it with blocks and tackle. 

At the conclusion of the voyage the repair had answered so 

well that nothing further was done to it except to fit hangers 

to the pipe in place of the block and tackle. 

The other example of a necked pipe occurred on the main 

steam pipe of a coasting steamer. The cause of this was again 

vibration, due to the fact that the boiler and engine did not 

appear to be sufficiently stayed and the ship: was running light. 

In this case the pipe was only broken half round its circum- 

ference close up to its flange and the means taken to make the 

repair were practically the same as those described above. 

The flange being cut off and cleaned out in order to allow the 

pipe to come through, this was then beaded over for a distance 

of about half an inch. It was not in this case, however, 

necessary to cut an annular recess in the flange, as a white 

metal ring was cast, about 114 inches thick, and having an out- 

side diameter sufficiently small to fit inside the bolt circle. 

The inside diameter was made slightly smaller with the bore 

of the pipe. The face of this distance piece was then filed 

up and thin insertion joints were put on each side of the ring, 

and therefore between the valve and the flange of the pipe as 
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shown in Fig. 8. The whole arrangement was then drawn up 

tight with long bolts in the usual way, and this repair was suf- 

ficient to carry the boat home to port. It was rightly con- 

sidered that the piping arrangement at this section was too 

rigid, inasmuch as the original pipe was practically straight. 

In order to give further freedom to the arrangement and to 

obviate any undue strain on the pipe work, due either to ex- 

pansion and contraction, or to the shifting of the engine or 

boiler, a large expansion bend of the usual U-form was sub- 

stituted and stays were also fitted to the engine in order to 

make it more rigid. 

A yery instructive breakdown upon a main discharge pipe 

may be recorded, inasmuch as it illustrates the danger of 

endeavoring to cut down the original cost of pipe work on 

board a vessel. In this instance, the main discharge pipe, 

which was made of copper, had a branch added to it for the 

Lurpose of accommodating the bilge pump discharge pipe, 

which was also made of copper. The object of this arrange- 

ment was probably in order to save the cost of a few 

yards of fairly small diameter copper piping and a 

ship side discharge valve, inasmuch as there was quite 

sufficient room for the bilge pump to have a discharge 

of its own; and, as a matter of fact, in the repairs 

following upon the occurrence to be described the bilge 

pump was given a separate discharge to the ship side. 

As a result of this first arrangement the main discharge pipe 

gave out while the ship was at sea along the portion marked 

“rotted area” in the sketch, Fig. 9. Inasmuch as the bilge 

pump sent all the oil, grease and other impurities through the 

main discharge, the acids contained in these substances 
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cement being run into the space between them, the lower end 

of the sacking being, of course, lashed close to the pipe to 

prevent the cement from running out. The cement was thus 

worked round the pipe to a thickness of about 2 inches all 

round, and when this was set there seemed a possibility that 

an efficient repair had been effected. In order to make cer- 

tain, however, rope was wound over the top of the previous 

work and the weight of the whole construction was suspended 

by means of a strong canvas sling and ropes from the roof 

of the engine room. When the cement was properly set the 

engines were started and the voyage was completed without 

any further mishap. The repair could only be considered a 

temporary one, inasmuch as when the pipe was stripped of its 

cement sheath it collapsed completely. 

There is no doubt that a considerable amount of useful in- 

formation of a practical character can be written concerning 

the behavior of pipe work at sea if space permitted, but the 

above examples are sufficient at the present time to show not 

only the very various causes of trouble to which such pipe 

work is subjected, but also to the ingenuity which is some- 

times necessary in order to bring the vessel home to port 

under adverse conditions. From both these points of view, 

however, it is hoped that these notes are not without value. 

Repairing a Broken Shaft. 

I don’t know what broke our intermediate length of shaft 

on the Clara Belle; but it broke, and we were towed into a 

West Indian port. I wanted to get a new shaft quickly, but 

there was little chance, I thought, but I found a length, which 

Fig.2 

COUPLING FOR REPAIRING A BROKEN SHAFT. 

attacked the copper of the pipe along the portion where they 

impinged most freely, and this trouble was not detected until 

the pipe entirely gave way. The engines, of course, had to be 

stopped, and upon examining the pipe it was found that 

nothing could be done to repair the pipe in the usual way by 

clamping Muntz metal sheets round it and interposing join- 

ing material, as the joint was far too weak. As a matter of 

fact, it was feared that it would collapse altogether. As, how- 

ever, it was necessary to get the ship) home again a temporary 

repair was effected in the following manner: First of all, long 

canvas bandages were made and sewn together so as to form 

a continuous band. This was then dipped into boiling Stock- 

holm tar, and the bandage, while hot and sticky, was wound 

round the pipe not only over the rotten portion but over some 

little distance above and below it. The idea underlying this 

procedure was that the tar by setting hard upon the copper 

would tend to keep any loose parts together and in their 

place. The next step taken was to obtain some strong grain 

sacks, which were cut open and sewn round the pipe in such a 

manner as to form a loose envelope. This allowed sufficient 

space between the tarred lengths of canvas on the pipes and 

the covering envelope of sacking to allow of soft Portland 

had been taken from some old steamer, which was an inch 

larger ours. The flanges were large, so we could drill new 

bolt holes all right. The worst was it was too long by 2 feet, 

but I had to do something, so I made the coupling shown in 

my sketch. Now what I want to know is, if my coupling is 

not as strong as my It-inch shaft? I argue that, as the area 

of 11 inches is 95,033 square inches, I am as strong with the 

area of 10 by 6 inches, or 60 inches square, or really a little bit 

more, and I am backed up on each side with about 8.% inches 

of coupling, which coupling is bolted fast to its mate, and the 

three bolts hold each half up solid. Now how can this break 

down? 

I may say that when I got home they didn’t take out the 

shaft and this is our third year. Some fellows think I should 

have brought the halves of the couplings together and not left 

the opening A A, and and I would have been stronger, but that 

would have cost a lot more. 

Now, Mr. Editor, put it up to your readers, who know all 

about figuring strains (and then go and find out what some 

other chaps have done to make sure) and see what they have 

to say. c 

New York. CouPLING. 
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Matters of Interest from the Jubilee Meeting of 

the Institution of Naval Architects. 

The name of Schlick, Barnaby or Rateau on a paper 

is quite sufficient to assure that matters of importance 

will be most interestingly set before the engineer, and 

we give in this issue three papers by the above-named 

gentlemen as read at the Jubilee meeting of the Institu- 

tion of Naval Architects, held in the early part of July 

in London. 

Dr. Schlick’s 

of Steamers” 

avoided all theoretical investigations, 

since they are of little or no value in actual practice. 

se he Were a treatment of the whole question to 

be attempted it would occupy ten times as much space 

as the present paper.’ We all should have been de- 

lighted if Dr. Schlick had given us ten times as much as 

he has, and certainly in his rather brief paper he has 

brought forward, in a most lucid manner, the causes 

for vibration in ships. We are surprised, indeed, to 

have him write as he does on mathematical investiga- 

tions, as above all men he is qualified to speak on this 

subject with authority, and we are inclined to think that 

s paper on the “Phenomena of Vibration 

finishes with the following: “I have 

mathematical 
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he belittles his own magnificent ability in this direction. 

Certainly practical results have followed his past 

mathematical efforts. 

Mr. W. S. Barnaby, who is a member of the Council 

of the Institute, gave a paper on “Some Further Notes 

on Cavitation,” in which he limits the thrust per square 

inch of projected surface of the propeller to about 11% 

pounds to prevent cavitation, that is under certain con- 

ditions, and he combats the idea that periphery velocity 

of a propeller is a better criterion than the thrust per 

unit area, and he considers that further experiment 

only can settle the question whether the thrust is not 

a safer guide than the tip velocity. Such experiments, 

he says, are being made under special conditions to 

settle the question. Mr. Barnaby draws attention to 

the advantages of the more uniform turning moment of 

turbines and that the irregular turning moment of four- 

cylinder engines brings the figures 11144 down to 8 or 9 

pounds per square inch. Here is a thought for those 

interested in internal-combustion engines. 

Monsieur Rateau suggests certain arrangements of 

turbines in combination with reciprocating engines. He 

draws attention to the fact that the navies of the world 

could not all have their ships engined in like manner, as 

conditions demand, in some cases, a far greater radius 

of action than in others. We can hardly agree with 

Monsieur Rateau when he asserts that the turbines “are 

always ready and require no overhauling.” He does 

not evidently like the new system which introduces 

mechanism between the prime mover and the propeller 

shaft, whether it be a geared or an electric reduction. 

He proposes to put the reciprocating engines on the 

wing shafts with the idea that in maneuvering they are 

more advantageous. This would simplify the turbines 

by not demanding any reverse rotor. He points out the 

advantages of the steam turbine under certain condi- 

tions and the advantage of the reciprocating engines 

under others, and decides that their combination is the 

one which should be used, with the exception of the 

scouts and the destroyers. In speaking of reduction 

gear, Sir C. A. Parsons considered the floating cradle 

not a good thing, stating that all that was needed was 
end play in the pinions. 

In the discussion of turbines for warships, Admiral 

H. I. Cone, U.S. N., in his usual direct way, wanted to 

know whether the expediency of a combination of re- 

ciprocating engine and turbine warranted the introduc- 

tion of the extra difficulties? Mr. A. E. Seaton, in 

speaking of the turbines, admired the tenacity of pur- 

pose of turbine builders. If it had not been for 

this, he asserted that it might have been laughed out of 

existence, as have other appliances, but he was very 

much in favor of the turbine because he thought it was 

the best means of fighting the internal-combustion 

engine. 

Other papers presented at the meeting we hope to 

give later. 
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LEGAL DECISIONS REGARDING MARINE 
WORK. 

Lien for Repairs in Foreign Port. 

Although a charter party contains a provision that repairs 

shall be made at the expense of the charterers, a repairer who 

makes repairs on a vessel in a foreign port under a contract 

with the charterers, but confirmed by the master and with the 

knowledge of the managing owner of the vessel, is entitled to 

a lien if the provision was not known to him and he was not 

notified of it—The O. H. Vessels, Circuit Court of Appeals, 

Third Curcutt. j 

Collision Between Steamships. 

Cross suits for collision were brought by the owners of the 

steamships Aurelia and Umatilla. The collision occurred in 

the daytime in the bay about 2,000 feet from the San Francisco 

piers. The Umatilla had backed from her pier to go out, and 

when 1,000 feet off gave a passing signal of two whistles to the 

Aurelia, which was in sight inward bound for Oakland. The 

Aurelia answered the signal, but the Umatilla continued to 

back for two or three minutes at full speed without giving any 

signal of the fact. The Aurelia did not materially change her 

course until the vessels were too close together to avoid 

colliston. Both vessels were held to be in fault, the Umatilla 

for failing to give the proper signal to show that her engine 

was going full speed astern, and the Aurelia for failing to 

keep a proper lookout, which would have enabled her to avoid 

a collision, notwithstanding the Umatilla’s fault—The Aurelia, 

District Court, U. S. California. 

Passing of Title of Vessels to Government as Con= 

structed—Government Contracts Construed. 

A corporation entered into a contract with the United States 

for a sea-going suction dredge, a revenue cutter and a cruiser. 

Certain creditors filed a bill in the Virginia Chancery Court 

asserting liens under the supply lien law of the State, averring 

the insolvency of the contracting corporation and asking for a 

receiver, which was made. He took possession. On final 

appeal to the Supreme Court of Appeals of Virginia it held 

the supply liens superior to any claim of the government. In 

the case of the dredge two of the five judges dissented, hold- 

ing that the title to the dredge had passed to the United 

States. 

The case came before the Supreme Court of the United 

States on writ of error, and the judgment was reversed as to 

the dredge and affirmed as to the revenue cutter and the 

cruiser. Section 211 of the specification for the dredge pro- 

vided that the parts of the vessel paid for under the system 

of partial payments should become the property of the United 

States. Section 212 provided for insurance against fire and 

marine risks at the contractor’s cost to the amount of each 

partial payment. 

The government contended that the vessel was to become 
the property of the United States as fast as it was paid for. 

This view the court upheld. The fact that a government 

inspector had the power to reject or approve the materials 

did not of itself work the transfer of the title of a vessel. 

But if the contract express the intention that the builder shall 

sell and the purchaser shall buy the ship before its com- 

pletion, and this purpose is expressed in the contract, it is 

binding, and the title passes. A contention that Section 212 

did not show an intention to protect the title transferred to the 

government, but that the insurance was required for the gov- 

ernment’s security 

It was held that this provision was not inconsistent with 
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Section 211. Nor was it found inconsistent that bond was 

taken for the performance of the contract. A provision that 

the contractor was to be responsible for and pay all liabilities 

for labor and material incurred in the prosecution of the work 

was not inconsistent with the passing of the title in parts as 

paid for. 

The question then was the right of a State lien law to fasten 

upon the property of the United States. It was held that the 

property of the United States could not be seized or encum- 

bered under State lien laws. The dredge, as fast as con- 

structed, became one of the instrumentalities of the govern- 

ment, and could not be seized under State laws to answer the 

claim of a private person. 

In the case of the revenue cutter there was no such stipula- 

tion as to passing of the title on partial payments. The Secre- 

tary of the Treasury was. authorized to make partial pay- 

ments, and a lien was reserved on account of such payments 

by a joint resolution of Congress of May 5, 1894, which law 

was to apply to future contracts for vessels for the Treasury 

Department. The government contended that this resolution: 

made a statutory lien by authority of the United States. But 

the Supreme Court did not agree to that contention. A bond 

was given by the contractor for the proper construction of the 

vessel, which provided that the contractor should promptly 

make payments to other persons supplying labor and ma- 

terials. The court held that this requirement was a distinct 

recognition on the part of the government that the contractor 

might become indebted to other persons who might become 

entitled to liens upon the property. 

The case of the cruiser was held to be controlled by the 

same principles as that of the revenue cutter. In that contract 

there was no provision for taking title to the vessel; it was 

stipulated that, on certain conditions, the title should vest 

in the United States as collateral security, and a clause of the 

contract provided for the release of liens before partial pay- 

ments should be required. The court held that this contract 

also was made in recognition of the rights of those who should 

furnish work or materials for the vessel to secure their 

claims by liens which it was made the duty of the contractor 

to provide for in iorder to protect the title of the United States. 

—United States.v. Ansonia Brass & Copper Company et al., 

United States Supreme Court. 

Salvage—Question of Danger Through Breaking of = 

Intermediate Valve. 

In an action on behalf of three Humber tugs for alleged 

salvage services to a steamship, it appeared that the vessel was 

driven up more to the northward than her course should have 

been, and she missed the Spurn light. On the question as to 

whether the steamship was ever in any danger the evidence 

showed that when the engines were stopped, and before the 

vessel anchored, the engineer ascertained that the main engine 

valve was broken. He sent up information to the bridge, and 

subsequently went up himself. The chief engineer was a very 

capable engineer and a good and reliable witness, and accord- 

ing to his evidence the ship was never in any danger at all by 

reason of what had happened to the valve. He said he could 

work the engines by means of the main boiler valve without 

difficulty, and that it made a difference of not more than half 

a minute between moving the engines by means of the main 

boiler valve and moving them by the main engine valve. He 

said there was never any hitch and never more than a quarter 

to half a minute’s interval between receiving and evecuting an 

order. That information was before the captain. It was held 

that the steamship had not been in any danger, and judgment 

was given for the defendants—The Calyx, 27 Times L, R.. 
166. 
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COMMUNICATION. 

More Remarks on Cargo Loading. 

Eprror INTERNATIONAL MARINE ENGINEERING: 

In reading INTERNATIONAL MARINE ENGINEERING for June, 

all interested in the subject of loading and unloading vessels 

must be set thinking, and the subject is one of vital im- 

portance, but it is not one on which data are readily obtained. 

I am assured that in England the cost of a 40-foot vertical 

lift, coupled with a swing of 1co degrees and lowering, costs a 

little under 2 cents a ton of 2,240 pounds, which is about a 

penny. This cost covers the power and the man to handle 

the boiler and hoist, but does not include any handling on the 

ship or on the dock. It is, so to speak, the mechanical power 

cost. It is difficult to get even a moderately correct idea of 

the cost of moving a ton from its position in the hold to the 

hatchway, as obstructions intervene at times, and at very best 

the working conditions are disadvantageous. We should say 

that a 40-foot move horizontally would be about the maximum 

in an ordinary freight ship, and that two men could move a ton 

4o feet in ten minutes with the usual ship appliances. If this 

time is taken as reasonably correct, the cost would be about 

12 cents, or 6 pence, or about six times as much as the vertical 

hoist, which bears out Mr. Forbes’ assertion of the economy 

of the vertical lift, as referred to in the article by him. 

Handling freight is a good deal like many other operations, 

as, for instance, work in a machine shop, the time getting 

ready to do something often outruns that occupied in actual 

work, so in getting the cargoes out of vessels there is an un- 

reasonable loss in moving cargo into a position to hoist. 

Mr. Crane gets at an “obstruction” in referring to old 

captains and favored shipbuilders, but I do not quite agree 

with him as to some one having to pay-for the new design. It 

is, of course, true that a set of blue prints costs a lot less than 

a set of drawings and tracings, but Mr. Crane, as a recog- 

nized designer, could, I feel sure, suggest to many of his 

clients changes the cost of which would be only on the de- 

signing side, and such cost would be made up by the advan- 

tages gained. Here is an opportunity where such a good 

helmsman as Mr. Crane could steer his clients on a better 

course. 
When Mr. Harding advocates larger side ports I think he 

is considering in general a less satisfactory solution than 

larger or more hatches. He clearly shows how this question 

of modified design in freight steamers is not being acted upon, 

even with the knowledge of what such modifications would 

result in in a money-saving way. He makes a most practical 

and very wise suggestion that naval architects should spend, 

not a few hours on board a ship or in the freight house, but a 

week, from morning to evening, and then he thinks something 

would be done, and there is no doubt of this, that some- 

thing would be done by the naval architect if he had to con- 

tinue to work under the present conditions of loading and 

unloading vessels and unloading the freight on the docks. In 

Mr. Du Bosque’s remarks he brings forward a most important 

point; that of being able to pick up the packages or sling them 

without injury. Here is one of the small details to which he 

calls attention, and they are of the utmost importance. No 

one knows this better than a man who has had Mr. Du 

Bosque’s training and experience. The detail is, in fact, the 

all-important point. The best and most convenient hoisting 

apparatus in the world, even if it were run most economically, 

would be absolutely valueless if in its use the goods were 

injured. 

Mr. Dickey draws attention to the classification companies’ 

rigid demands as regards side ports, and even if they were 

provided we come up again against the horizontal movement or 

the vertical hoist question. If Mr. Dickey got a free hand I 

think his two-story shed idea would be worked out into some- 

thing good. The suggestion of the “Naval Architect” as to 

crew’s quarters is excellent, but the most important statement 

he makes is that there is no reason why the whole upper deck 

along the central line should not be open hatches. If this is 

so, and knowing who the “Architect” is I have no doubt of 

it, it is evident that something can be done at comparatively 

small cost, in better design. 

Mr. Waterman calls attention to the diversity of cargoes. 

Of course, this counts much in the way of costs, as a certain 

amount of sorting has to be done at both ends of the route; 

but he points out that nothing new or novel is needed in the 

way of conveyors and other devices for handling freight, as 

there are now on the market some most reliable and practical 

devices to be had for the paying, and here seems to be just 

the point on which matters stick; that is to say, on the paying. 

I call attention to the lack of tact shown by some who have 

articles for sale, which, if installed, would be advantageous, 

and which customers are ready to put in, but they have been 

frightened off by the salesman who is unacquainted with the 

shipping business. In the case I have in mind the salesman 

wanted to have both the docks and the vessels handed over to 

him for a matter of two or three weeks, which, of course, 

could not be considered; therefore nothing was done. 
Now we are crying out against high prices and howling still 

louder for our dividends, and shipping people are not having 

the easiest time in the world to make the dividends so much 

desired. 

In some cases I have known that a certain class of freight, 

principally fruit, formerly shipped by water, is now going “all- 

rail,’ because of rough handling in stowing aboard ship doing 

so much damage that the value of the freight dropped to an ex- 

tent that it paid to consider a more expensive means of trans- 

portation. Now in such cases is it not possible to have crates, 

specially designed, to be swung onto the ship in bulk? True, 

these crates would cost money, but if the design was properly 

considered I think, even with the disadvantage that probably 

most of the crates would be returned emptied, the system 

could be employed advantageously, as the sorting of articles at 

one end of the route for a customer would probably be done 

only once, or various shipments to a single consignee could be 

sorted and, so to speak, bulk crated. 

Let us hope that this very interesting subject will be re- 

sponded to by many of the readers of INTERNATIONAL MARINE 

ENGINEERING, whose experience certainly has been such as to 

place them in possession of facts, and a full discussion should 

result in a better understanding of the subject and lead to 

better methods. ONLOOKER. 

PERSONAL. 

Mr. L. D. MosLey was appointed on June 20 chief engineer 

of the Metropolitan Steamship Company, with headquarters 

at Boston, Mass. Mr. Mosley’s well-deserved promotion will 

be a matter of pleasure to his friends, as he has been at various 

times chief engineer of the finest passenger steamships on the 

North Atlantic coast, including the fast turbine steamers 

Harvard and Yale. 

The Westinghouse low-pressure turbine, wherein the 

steam pressures are exactly balanced, thus obviating the use of 

dummy rings. is a modification in turbine design which cer- 

tainly makes toward simplicity and economy. 
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TECHNICAL PUBLICATIONS. 

Steam Turbines. By Joseph Wickham Roe, M. E. Size, 62 
by 9% inches. Pages, 137. Illustrations, 77, Numerous 
tables. New York-London: McGraw-Hill Book Com- 
pany. Price, $2. 

Professor Roe offers this work on steam turbines to the 

student, whether at a school of engineering or in the engine 

room. It is concise, but the information given can be sup- 

plemented, as the Professor has adopted the excellent method 

of giving references, which are generally available. At the 

end of each chapter details of construction of various makes 

of turbines are shown. It is, of course, supposed that the 

student is somewhat versed in mathematics, but if he is not, 

he will not regret buying the work, as there is much explained 

therein which requires no mathematics whatever. 

Gas Engines. By W. J. Marshall and Capt. H. R. Sankey, 
R. E. Size, 6 by 8% inches. Pages, 278. Illustrations, 
127. Price, $2.00. 

We hardly believed it possible that there was room for 

another book on gas engines, but after reading the results of 

the labor of Messrs. Marshall and Sankey we feel that a very 

valuable addition has been made to the literature concerning 

what is at times a very provoking prime mover, and to those 

who study this work many of the provoking actions of a gas 

engine will become things of the past. “Mysterious action” is 

only a very easy name for pure ignorance, and there seems to 

be a determined resentment to thoroughly understand gas 

engines, and one would believe they take more satisfaction 

in guessing at what is the trouble than understanding its 

cause. The illustrations in the book are most admirably clear, 

and we recommend it with confidence to all who have anything 

to do with internal-combustion motors. 

Power. By Charles E. Lucke, Ph. D. Size, 5% by 8 inches. 
Pages, 304. Illustrations, 223. New York, 1911: Lemcke 
& Buechner. ; 

Professor Lucke’s book is an admirable one for every 

student to read at the very outset of his engineering studies. 

In a most pleasing manner the reader is carried from the past 

into the present concerning prime movers, and the way is 

paved for more minute and exact study of the various power 

producers. If the student could understand everything which 

is written by the Professor he would have lost his right to 

the name and have become an engineer, but where the work 

seems especially valuable in our eyes is in the admirable way 

in which it awakens in the reader a desire for further 

knowledge, and certainly such a sentiment is the desire of 

every instructor, and we are glad to know that such a book 

is obtainable, and we advise even those who are not engineers, 

but interested in the subject, to read it, as they will be thor- 

oughly well repaid. 

Price, $2.00. 

Directory of Shipowners, Shipbuilders and Marine Engi- 
neers, IgII. 813 pages. The Directory Publishing Com- 
pany, Ltd. 15 Farringdon avenue, London, England. 
Price, 10s. 

This valuable directory has gained much in its ninth pas- 

sage through the press, and the new edition, which has been 

thoroughly revised and brought up to date, has gained some 

twenty pages. The utility of the book is beyond question to all 

who are associated with shipbuilding and shipping, as it 

enables instant reference to the vessels of the various owners 

and also to the personnel of the marine world. 

In a large number of cases in the current edition the fol- 

lowing particulars relating to boats have been added: Cubic 

capacity of holds and bunkers, loaded draft on summer free- 

board and year when built. It is the intention of the pub- 

lishers to insert these additional particulars against all boats 

in future. A list of marine engineers and naval architects, 

with their telegraphic addresses and telephone numbers, has 

also been included. 

The Naval Annual, 1911. Edited by T. A. Brassey, A. N. N. 
A. Size, 6 by 9% inches. Pages, 472. Numerous illus- 
trations. London, W. C., 1911. J. Griffin & Company. 

The Naval Annual, 1911, edited by Lord Brassey, G. C. B., 

gives information which shows the progress of the world’s 

navies during the past year and much detail of construction, 

but, of course, in navy affairs exact details are always difficult 

to obtain, and often quite impossrble for obvious reasons. The 

German navy seems particularly careful in this direction. In 

our opinion, we do not believe that this secretiveness amounts 

to very much. No military man works on the idea that his 

enemy is anything but worthy of his steel, and suppression of 

details are only momentary. 

The labor of those who lent their aid to Lord Brassey has 

been most admirably performed, and due acknowledgement is 

given Mr. John Leyland and Commander C. M. Robinson, 

R. N., who had to work at excessively high-pressure in re- 

viewing the progress of the navies and estimating their com- 

parative strength, owing to the regrettable accident to the 

author, which affected his eyes. Mr. Alexander Richardson 

writes with his usual interest on engineering matters, and Sir 

Cyprian Bridge, G. C. B., gives the naval view on the London 

Declaration. Mr. J. R. Thursfield answered the remarks, and 

Mr. James R. Corbett on the tactics of Trafalgar, while C. M. 

Robinson, R. N., writes on the evolution of the battleship since 

the Dreadnought type has come to the fore. It is, of course, 

difficult, in fact, almost impossible. to give this book its due, 

as to cut out any of the text is to decrease its value, and yet 

it is quite impossible to give it in ex tensio. 

We must admit it is not clear to us why a battle fought 106 

years ago, under conditions which could not re-occur, should 

be commented upon in this naval year book, as it certainly is 

the “last” utterance on modern navies. Interesting, indeed, 

are Mr. Thursfield’s explanation of Lord Nelson’s Trafalgar 

tactics, but this does not explain the introduction of the 

matter in Lord Brassey’s book. 

No one is more conservative than the seafaring man, and 

he should be, but it does seem to us most curious how some 

useless things are clung to by navy men. This is instanced 

by the continued use of the designation “B. L.” in connection 

with the description of guns. No other type could be found 

in any English modern battleship, therefore why cling to its 

use either in print or on the breech of the gun, which, of 

course, would speak for itself? 

The points which Lord Brassey’s book seem to bring most to 

the fore are: 1. The assistance which the navies of the colony 

will render England. 2. The use of internal combustion and 

steam turbines as motive power. 3. The question of sub- 

marine. 4. One-calibre gun ships. 5. Gains in accuracy of fire. 

The assistance of colonial navies and their value seem to be 

points accepted, and there can be no doubt but that the estab- 

lishment of works for building vessels for these navies in 

Australia, Canada or other colonies would be most satisfac- 

tory for the people and of the very greatest military advan- 

tage, and the various colonies seem to be quite willing to 

furnish funds to carry on the work. 

The Declaration of London seems to have been considered 

advantageous, provided it is shown that foreign governments 

will stand by its ratification and not pay as little attention to 

it as was given to the Berlin Treaty. 

The question of accuracy of fire is, of course, a determining 

factor in large guns and long range. In fact, if no hits are 

made there is no use of any size of gun, and this has been 

most thoroughly understood and appreciated, and gunnery has 
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been advanced most satisfactorily. Lord Brassey says: “It is 

not the number of ships nor the number of guns they carry 

that will win battles, but the number of effective hits the 

gunuer will make when the target is firing back.” No one 

who has been under fire will take any exception to his Lord- 

ship’s assertion. The firing back has a most decided influence. 

Lord Brassey gives high praise to Sir Percy Scott, vice- 

admiral, and Rear Admirals Frank T. Hamilton and Richard 

A. Peirse, inspectors of target practice, for the satisfactory 

results which, under their guidance, have been brought about. 

The range in firing in ten years has increased from 1% miles’ 

range to 5 miles, with a great gain in the number of hits at the 

last-named distance. 

In the navigation of the air most nations have given the 

subject consideration, either with a view of having some 

aerial vessels of their own or preparing themselves to repel 

any attack from same. A very large dirigible was completed 

in England in ror1, it being 512 feet long. It is of the non- 

rigid type. Just what is the belief of naval men as to the true 

military value of airships in naval affairs is certainly not 

clearly brought out by the author. 

Submarines and submergibles are a type of design: which 

have to be counted upon in future naval warfare, and, of 

course, the usual controversy on this subject will go on. The 

general idea seems to be that very great advance has been 

made in this class of vessel, and that they will be increased in 

numbers. Certainly the submarine is no longer considered the 

idea of a crank, as many can well remember was the case: 

It seems to be not merely a good “scarecrow” but a practical 

weapon of offense. Many acts of extreme heroic sacrifices 

have been brought to notice of those who have manned this 

type of vessel, actions which bring the tears to one’s eyes, and 

even if the life of many have gone out it has not been in vain. 

But even in spite of these most regrettable occurrences there 

seems to be no lack of men to volunteer for service in what 

must be classed as a risky vocation. Safety devices of various 

kinds are being tried, some proving successful, and there is 

no doubt as the years go on the serious accidents of the past 

will not be repeated. 

The motive power of naval vessels is a question which has 

to be settled from the standpoint of military demands. The 

internal-combustion engine is under trial. and its advocates 

have great hopes, and so far it must be admitted great strides 

have been made in perfecting it, and yet there are many who 

say that it is not a prime mover to be considered for a vessel 

of war, and the extensive experiments carried on by quite a 

number of builders are pronounced by Mr. Richardson “wholly 

negative.” 

The steam turbine stays to the fore and various makes are 

now being tried out, and the usual brisk controversy as to 

respective merits in a merry war of words is going on con- 

cerning them. Which type will be found most effective when 

all things are considered for navy work is a question which 

time must answer, but that great improvements may be looked 

for is beyond doubt. Yet there is a decided tendency not to 

look upon the reciprocating engine as quite as dead as many 

have supposed to be. Geared turbines are now being tried, 

and before the next “Annual is printed we should certainly 

know something absolutely as to the final cost of installing, 

keeping up and running turbines with reducing gear. 

Oil burning is a success beyond any question, but there 

seems to be a iittle nervousness as to a possible serious ad- 

vance in the cost of oil fuel, and that its wide distribution 

from the various ports of the world will not be rapidly in- 

creased. 

There seems to be a strong set towards larger guns of a 

single caliber for ships. The question can be settled finally 

only after actual warfare, and even then there would be the 

Marine Engineering AUGUST, IQII 

unconvinced. The gun must be coupled with accuracy of fire, 

and no one questions the result of an engagement if a large 

percentage bf hits can be made by the large guns. But this 

accuracy of fire can only be made possible by an increased 

precision in the range finder, and evidently there is great room 

for improvement in this instrument, and it seems to us that 

on its further refinement and perfecting rests the settlement 

of greater range and heavier weapons. 

The torpedo does not come in for as prominent a place in 

weapons of attack as it did years ago. It seems now to be 

more a weapon of last resort for defense, as is the use of the 

Still there has been a-great increase in the range of tor- 

pedoes and a great increase in the accuracy of fire, and, of 

course, these facts will have a reviving effect on this weapon, 

and we are inclined to think that its very presence makes 

towards nervousness, and that most sailors would feel more 

at ease in an engagement if they knew that there was abso- 

lutely no possibility of a torpedo attack. 

Tam. 

ENGINEERING SPECIALTIES. 

Separators in Connection with Live and Exhaust Steam. 

The old idea of prevention instead of cure works out very 

well in mechanics, and it is a wonder why a steam separator 

is not just as much a part of all steam systems as is the pipe 

itself. To prevent the many ill effects of uncontrolled steam 

is worth while 

The Cochrane separator. made by the Harrison Safety Boiler 

Works, Philadelphia, Pa., has been long enough before the 

public to thoroughly prove its value as a preventor of trouble 

in steam plants. People seem to forget, or at least fail to 

recognize, that by use of the separator smaller steam pipes may 

be used with the corresponding advantage of less first cost and 

less radiation, which is not a momentarily expenditure, but 

the source of constant and unnecessary waste, and, further, by 

its use a less cost of upkeep is to be met, as the water hammer 

is greatly reduced, and when it does occur it is far less 

destructive. 

This article can be used with the reciprocating engine ad- 

vantageously, and even more so on steam turbine plants. 

There is a pretty general idea that a steam turbine is abso- 

lutely free from all possible troubles, that there is no trapping 

of water or knocking off cylinder heads or anything of that 

kind, and that it can be run with steam of any kind. Steam 

mixed with oil or water is extremely disadvantageous to steam 

turbines, and on this account the use of a separator is of great 

importance. 

Ship Furniture in Steel. 

The Art Metal Construction Company, Reneo, 26 Holborn 

Viaduct, London, E. 'C., is making a specialty of metal furni- 

ture and fittings for use on board ship, eliminating wood 

entirely. Our illustration gives an idea of the neat appear- 
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ance of this product. There is,no question as to the added 

safety in case of fire, both in naval and merchant ships. The 

weight, which one would suppose would be excessive, is not 

greater than the ordinary construction. There is no swelling 

and sticking of doors or press drawers, or the annoying 

creaking of wooden partitions in heavy weather. The doors 

are built hollow and filled with asbestos, thus adding to their 

fire-resisting value. 

Automatic Piston Packing. 
The H. W. Johns-Manville Company, New York, has 

secured control of the American rights to the well-known 

English packing called Sea Rings. The general style of this 

packing is shown in the accompanying illustration. It con- 

sists of a wedge of laminated asbestos, flax or duck turned 

over upon itself. The rings are believed to be entirely auto- 
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matic, and to give satisfaction under all sorts of conditions. 

_ They exert no pressure on the rod except when there is a ten- 

dency of leakage past them, and the pressure exerted is never 

“more than what is required to suppress leakage. The rings 

are designed to withstand temperatures up to at least 6co 

‘degrees F., and work on horizontal as well as vertical rods. 

Although intended especially for marine engines, these rings 

can also be used on pumps, air compressors, hydraulic ma- 
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chinery, etc. They are recommended highly where super- 

heated steam is used. 

A New Front End Soot Blower for Marine Boilers. 

The “Diamond” Power Specialty Company, of Detroit, 

Mich., are again in the front with a brand new type of soot 

blower which is especially designed for marine boilers. The 

general construction of this blower. as will be noted from the 

illustration, is such as to have the blower attached to the 

smoke-box door in such a way that when the door is opened 

the entire blower mechanism is withdrawn, thus leaving the 

boiler end entirely free for repairs, inspection, etc. Another 

important feature is the fact that the blower can be operated 

from the outside. This is done by means of the handle which 

controls the oscillating motion of the arms. These arms are 

fitted with jets in sufficient quantity to thoroughly cover each 

tube end, and in the swinging motion the outside tubes, which 

are most frequently neglected, are specially favored. Atten- 

tion is also called to the fact that the cross-arms permit of 

cleaning both the air tubes and fire tubes at the same time. 

Where it is desired to install this blower on boilers already in 

use, and where it is not deemed advisable to have special 

hinges furnished, the pipe line connection is slightly changed 

whereby it crosses below the door instead of above. This 

makes a union necessary which may be broken when the door 

is to be opened. 

Considerable interest is shown in the question of loading 

and unloading ships and providing facilities at terminals for 

this work, and the question is one which has had closer at- 

tention on the lakes than on the sea coast, for the reason that 

bulk cargoes are general there, consequently are far easier to 

handle, but coast conditions demand different treatment. 

There is certainly a very large volume of business awaiting 

handling-apparatus builders, and we are surprised that several 

appliances, which are already on the market, are not more 

speedily adopted, as they long ago have passed the experi- 

mental stage, and their installation is not exceedingly ex- 

pensive. 
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SELECTED MARINE PATENTS. 

The publication in this column of a patent specification does 

not necessarily imply editorial commendation. 

American patents compiled by Delbert H. Decker, Esq., reg- 

istered patent attorney, Loan & Trust Building, Washington, 

ID), C. 

994,004. APPARATUS FOR ELEVATING, TRANSPORTING 
AND DISCHARGING MATERIAL. NIKOLINE JOHNSON, OF 
MILWAUKEE, WIS., ADMINISTRATIX OF OLE JOHNSON, 
DECEASED. 

Claim 2.—An apparatus for elevating, transporting and discharging 
material, comprising a track, a carriage provided with a material 
holding receptacle adapted to travel on said track, a cable connected 
to said carriage and extending in the direction of the line of travel 
of said carriage, another carriage mounted on said track and provided 
with a material holding receptacle, and a cable connected to said last 

mentioned carriage and extending in the direction of the line of 
travel of said carriage, both cables extending substantially parallel 
with relation to each other for a certain distance and each cable also 
extending in the direction of the line of travel of said carriages beyond 
wa carriage other than the one to which it is connected. Forty-two 
claims. 

994,171. CARGO-HANDLING APPARATUS. ONOFRE LIND- 
SAY, OF VALPARAISO, CHILE. 

Claim 2. A cargo-handling apparatus, comprising a cableway hav- 
ing one end fixed and the other end movably supported, a counter- 
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poise releasably connected to the said other end, and an endless haul 
Tope engaging the counterpoise and the said fixed end. Eighteen claims. 

994,407. PROCESS FOR UTILIZING STEAM ENGINES FOR 
THE PROPULSION OF SUBMARINES. GEORGE FRANCOIS 
JAUBERT, OF PARIS, FRANCE, ASSIGNOR TO ELECTRIC BOAT 
COMPANY, A CORPORATION OF NEW JERSEY. 

_Claim 1. The method of supplying motive power for the propul- 
sion of submarine vessels without disclosing their position, which con- 
sists in generating steam by heat resulting from the combustion of a 
mixture of diluted oxygen and hydrocarbon vapor in such proportion 

as to give substantially complete combustion utilizing a portion of the 
products of combustion as the diluent of the oxygen, and disposing of 

the remainder of the products of combustion by condensation of the 
water vapor and absorption of the carbon dioxid. Two claims. 

British patents compiled by G. E. Redfern & Company, 

chartered patent agents and engineers, 15 South street, Fins- 

bury, E. C., and 21 Southampton Building, W. C., London. 

1,785. DISCHARGING ELEVATOR. J. C. TRAINOR, DUNEDIN, 
NEW ZEALAND. 

By this invention the elevator is arranged to pass through the 
various holds and has a casing composed, on its upper side, of slidable 
doors. The hatches are free for any cargo not lifted by the elevator. 
Material can be brought to the main elevator by supplementary elevators. 
An ordinary bucket ladder is used having the bottom tumbler fixed, but 
the upper part slides out telescopically and is also hinged so as to project 
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over the bulwarks. The elevator is intended for “colliers’ or other ships 
that carry suitable cargo. It works freely under any cargo, and by 
moving away any of the removable covers any hold may be emptied in 
any order desired. In ordinary elevators it is usual to lower the ma- 
terial to the bottom, so that all is lifted the whole height, but here the 
material is lifted from the top only of each hold, so that much less 
power is needed in consequence. 

12,733. SUBMARINE MINES. VICKERS, SONS & MAXIM, 
LTD., AND G. E. ELIA, LONDON. 

According to this invention the mines are arranged in a row, each 
being joined by a cable with an adjacent mine and provided with means 
whereby, when a vessel strikes the cable joining two of the mines, 
each mine is separated from its outer adjacent mine, so that only the 
two mines are displaced. When a vessel strikes the cable between two 
of the mines the cable is pulled and one of the strikers is retracted 
by means of the ropes; the tension on which then increases until a pin 
joining the stem with the head is sheared, and each head is impelled 
forward by its spring and fires the cap of each charge of the projectiles. 

These projectiles are then forced through the discs, cutting the cable 
and ropes at the outer side of each mine, and admitting water to flota- 
tion chamber. The casing, containing the detonator and the firing gear 
of each mine being mounted on the cable by means of a pulley, now 
drops until a union, which joins the rope to the cable, meets the pulley 
and prevents the casing becoming detached. This casing is then drawn 
upwards into a passage; separates this chamber from the anchor by 
operating,a detaching device and finally, by coming into contact with 
the bush in the passage, causes a striker to be retracted until the ten- 
sion shears a pin connecting the stem with the head, whereupon the 
latter fires the detonator, which in turn ignites the bursting charge 
contained in the flotation chamber. 

6,235. PORTABLE VENTILATOR FOR SHIP’S SIDE PORTS. 
H. HARPER, BELFAST. : ! 

This consists of a plate of wood, glass, etc., having on each side, 
just below the center and near one end, a hinged piece which can be 
opened out for securing the plate to the sides of the porthole or window, 
so that it may project vertically from the ship’s side and at right angles 
with it a sufficient distance to catch the Hal At one end of this plate 
there are projections to prevent it from being forced out of the port- 
hole. When the wind is ahead it strikes upon this plate, passes into and 
around the cabin and out on the other side of the plate, thus ensuring 
a continuous current of pure air under these adverse conditions. 
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SIDE-WHEEL FERRYBOAT SAN PEDRO. 

The San Pedro is a steel double-ended side-wheel ferryboat 

owned by the Atchison, Topeka & Santa Fe Railway Company, 

built by the Union Iron Works Company in San Francisco, 

Cal., under the supervision of Robert Forsyth, consulting 

engineer, 1020 Merchants’ Exchange, San Francisco. The con- 

tract for the vessel was let April.27, 1910; she was launched 

Feb. I, 1911, and went into commission May 15, 1911. The 

San Pedro connects the Atchison, Topeka & Santa Fe Railway 

system at its terminal, “Point Richmond,’ with the ferry 

depot at foot of Market street, San Francisco, a distance of 

about 7 miles, and is fitted up for the conveyance of pas- 

capstan is on each end of the vessel on this deck outside of 

the deck house. 

The upper deck is reached by two corner stairways at each 

end of the deck house. Entrance to the saloon is through two 

large sliding doors. The saloon is enclosed for 96 feet in 

length, the middle portion is enclosed out to the side. The 

floor is covered with magnesite composition of a terra-cotta 

color matching with the mahogany of the seat, and is well 

lleted at outer edges, giving a very sanitary floor. The toilet 

room for ladies is on this deck. Seats outside are provided 

for about 180 passengers at each end; a longitudinal bulkhead, 
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NEW SIDE-WHEEL FERRYBOAT FOR PASSENGER, 

sengers, baggage, mail and express matter. The dimensions 

of the boat are as follows: 

wengthmoversguandsarmcnrinie rece cin hac 259 ft. 6 ins. 
Length outside of rudder posts...............<-- 248 ft. 6 ins. 
Beammemoldedss ep rowers evecare saa sinnovelerioueis 36 ft. 0 ins 
Beampover. guardsemysee ee ee eteteeteeiniere eats 64 ft. 0 ins 
Depth molded at side mid-length................. 18 ft. 0 ins 
Depth molded at center mid-length............... 18 ft. 6 ins. 
Misplacement: Aaa eee oes aisieeoains 1,353 tons. 
Total number of passenger seats. SO DGUS ODOR 782 

The vessel is divided into compartments by seven bulkheads, 

as follows: Two peak tanks to carry fresh water, two holds, 

one compartment with fuel oil tanks in hold and restaurant 

with kitchen ’tween decks, one compartment with fuel oil tank 

in hold and crew’s living quarters in ’tween decks, one com- 

partment for engines and one compartment for boilers. 

The main deck has through passage for teams and seats for 

168 passengers. It has entrances to holds, restaurant and 

living quarters of the crew, which are below the main deck; 

also steel enclosures to the machinery and boiler spaces. Men’s 

toilet rooms are located on each side of the vessel, with crew’s 

wash room, lamp room, mates’ store rooms, room for steward 

and a bar room. Steam steering engines are on this deck di- 

rectly under each pilot house; a combined hand and steam 
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well glazed, gives the required protection to passengers who 

prefer the open air. 

The amidship part of the saloon has a dome of 08 feet by 

31 feet, rising vertically at sides about 28 feet, where it is 

fitted with art glass. The roof is formed by pleasing double 

curves, giving an airy, roomy and pleasing appearance to the 

whole. The finish of the saloon is white with a little carving 

touched with gold, mahogany polished seats and window 

sashes, and the floor, toning well with mahogany, gives a very 

attractive appearance. 

On each end of the hurricane deck is placed a pilot house, 

12 feet by 12 feet, fitted with steam and hand-steering gear, 

telegraphs, electric call bells and speaking tubes to the engine- 

room, electric call alarms to crew's quarters and main deck, 

electric communication between each pilot house, and speaking 

tubes to the main deck, whistle pulls, searchlight controller, 

engine revolution tell-tale, and a switchboard specially ar- 

ranged to cut off any lights that may interfere with the vision 

of the navigator. 

Immediately adjoining the pilot house are«the officers’ 

rooms. 

The machinery of the San Pedro is as follows: 
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DIAGONAL COMPOUND ENGINE OF THE SAN PEDRO, SHOWING THE ARRANGEMENT OF VALVES. 

Diasonalicompoundmensin erect kittie 38’ — 77”x 66” stroke 
IndicatedmhorsepOWehEee eer OCRne cient 2,000 
CondensingmsuntacemEne ecient 4,000 sq. ft. 
Feathering wheels diameter to center of toats.. 16’ 0” 

Dizemot Hoatsu eerie cersckociiee re UO” se BY GY 
INTIME OE GOES cococoonaccg0n00Gd000000 8 

Babcock & Wilcox water-tube boilers........... 4 
LOLA MNCABIAE KEKE odccocarcc0c0dug0000000 9,332 sq. ft. 
Wiorkin'ga§pressunemenrer eee Leena 150 lbs. per sq. in. 
Fitted to burn oil fuel. 
Circulating pump engine (runner 12”)........ 9 UO” x Wy” 
REST GBT oooasconcccgccc0epbn0000000 0? Se DVL 
MurningeMengine (sermon 1 EX BIG ROE 
Two electric light engines, 25-K. W. generator, 

fromm Generali lectricm Companyeerenene rere 914% x &” 
siiwomsteamyacapstan Sie eit ernie nt — Ih (ee O oe 
INO) GCE GuscvNy GOES. oo0000050000000000 

20” dia., air 
} 12” dia., steam 

12” stroke 
Two Dow fresh-water feed pumps............. 10” — 6” x 18” 
Two Dow fresh-water feed pumps, horizontal 

duplex, with automatic control.............. 
One Dow fire and bilge pump, vertical........ 12” — 
One Dow sanitary pump, vertical, with auto- 

matic control 
Two Dow oil 

One Dow air pump, walking-beam type...... 

3” — 317 x 3” 

NO” se WY” 

BYAY se OY” se 1” 
pumps, horizontal duplex, with 

MOS MANTS COMO 55 o000000090900GaG000000000 oe OF > iH” se T10” 
One Metropolitan injector for boiler feed...... i 
Six@lejectorsmtomdrainin gm bil sesame ernie 1Yy” 
One feed-water heater, with 400 sq. ft. of heat- 

ing) surfaces evince roe Dern ce eerie 1” x 8’ 0” copper tubes 
One feed and filter tank. ; 
One steam separator in engine room.......... BY se GY 

All steam pipes, feed pipes and sea connections are of cop- 

per. Auxiliary exhaust, bilge, fire main and fuel oil pipes are 

of galvanized iron. 

The main engines are fitted with poppett valves operated 

through the usual Stevenson reversing links, the admission 

valves having the cut-off trip operated by a third eccentric, 

while the variable adjustment of the cut-off point is con- 

veniently controlled by levers on the working platform. The 

whole arrangement is very satisfactory and suitable for ferry 

service where prompt reversals are necessary. Oil fuel tanks 

have a total capacity of 10,000 gallons. 

The San Pedro is a highly satisfactory ferry, very com- 
plete, very pleasing to travel upon, and makes quite an at- 
tractive addition to the already great equipment of the Santa 
Fe Railway system. : 

Mr. Henry M. Seeley has been appointed steamboat inspec- 
tor for the port of New York. 

Curtis Marine Steam Turbines for the Italian Scout 

Cruisers Nino Bixio and Marsala. 

The Fore River Shipbuilding Company, at Quincy, Mass., 

has just shipped from its works to the Officine Meccaniche, 

Naples, Italy, three of six Curtis turbines for the Italian 

cruisers Nino Bixio and Marsala. The turbines were loaded 

at Quincy on the lighter Commissioner of the Merritt & Chap- 

man fleet and taken to New York, where they were shipped 

on the steamer Perugia, sailing July 22 for Naples. 

Each of the vessels for which this machinery was built has 

three turbines, each driving a single screw, one on the center 

line of the ship and two at the sides, as in ordinary twin-screw 

arrangement. The turbines at 450 revolutions will develop 

8,000 horsepower each, and 22,500 horsepower will give the 

vessels a speed of 28 knots. 

The turbines are technically called 80-inch 16-stage turbines ; 

that is, the mean diameter of the rotating drum is 80 inches, 

and the steam is expanded sixteen times from boiler to con- 

denser. The turbines are extremely simple in construction, no 

part being in motion except the one main revolving shaft, with 

its wheels and buckets inside the casing. On the shaft are a 

series of wheels and a drum carrying at the periphery rows of 

buckets on which the steam impinges as it passes through from 

boiler to the condenser. Between each row of revolving 

buckets are stationary guide buckets, rigidly fixed to the in- 

terior of the casing for the purpose of guiding and giving the 

proper direction to the steam before it impinges on the re- 

volving blades. There is also a series of nozzles disposed 

between the various stages, with openings so designed as to 

control the velocity and pressures of the steam in its flow from 

stage to stage, in such manner that the entire energy of the 

steam is gradually utilized and absorbed in turning effort as 

it passes through the turbine from end to end. 

For reversing there are wheels with several rows of buckets 

and nozzles, formed exactly as those just described but with 

the angle of buckets in the opposite direction, all within the 

same casing. These wheels are located at the exhaust end of 

the turbine, and therefore when going ahead simply revolve 

idly in vacuum. When backing, steam is shut off from the 
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head end and turned into the astern end, passing through these 

reverse buckets, reversing the motion, the turbine shaft turn- 

ing in the opposite direction and the ahead wheels and drum 

revolving idly in vacuum. 

The thrust of the propeller is taken directly by steam pres- 

sure on the end of the drum itself, thus practically eliminating 

friction. There is a thrust bearing formed directly on the end 

of the turbine casing to take up the inequalities of thrust, the 

entire design resulting in one complete self-contained struc- 

ture. ) 

Each turbine when completed was connected to the test 

boiler and condenser, run and tested in the shop before ship- 

ment. The turbines were fitted complete with valves, piping 

and fitting for operating, and for drainage and lubrication, etc. 

The total weight of each turbine was 100,000 pounds, the 

outside dimensions being 21 feet 6 inches long and 9 feet 4 
inches in width. 

STEAMERS SOUTHPORT AND WESTPORT. 

The Eastern Steamship Company’s new boats, Southport 

and Westport, were built by William McKie, of East Boston, 

Mass. Both of these vessels are to be used on the Boothbay 

division for freight and passenger traffic. 

The general view of this vessel shows a ship-shape-looking 

product. The general dimensions are: 

Length between perpendiculars..... 131 feet 5 inches. 

Lena OEP All,cococscocvcccccc000 NAS 1GaE. 

Molded beam at waterline.......... 20 feet 6 inches. 
Beam outside of guards........... . 20 feet. 

Depth amidships top of floor to top 

omdeckibeampenener aves sccco §©— @ NOSE, 

Dra: tormyarcl lloagedlsooccvc0c00 4 feet 6 inches. 

IDA: Bre, OAC cccocococod0000000  ii@etts 

shiimbermconstyuchionweereeeeeer wear 

The engines were built at the Atlantic Works, East Boston, 

and are triple-expansion, with cylinders 10% inches, 17% 

inches and 28 inches, with a stroke of 18 inches. They run 

at 200 revolutions per minute. A glance at the illustration 

will show the design. Each engine is fitted with piston valves 

on the high-pressure also on the intermediate and low-pressure 

cylinders. Stevenson link motion is used, also steam reversing 

gear. Taylor watertube boilers furnish steam at 150 pounds 

Each boiler has a grate surface of 58 square feet and a heating 

surface of 2,150 square feet. The pumps and condensers are 

ONE OF THE MAIN ENGINES FOR THE SOUTHPORT AND WESTPORT. 

all independent. The circulating pump is of the centrifugal 

type. The boiler feed pump is controlled by means of a 

float in the filter box. The air pump is of the single-cylinder 

double-acting type. This has the advantage of light weight 

and occupying small space. c 

On her trial trip the Southport made an average of 1% miles 

over the contract speed of 14 miles per hour. We understand 

ONE OF THE NEW STEAMERS BUILT FOR THE BOOTHBAY DIVISION OF THE EASTERN STEAMSHIP COMPANY. 
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that the Westport did equally as well, showing the excellence 

of the design. 

Special attention is called to the overhang, as shown in the 

thwartship section. The sponsons were built out 4 feet with 

special construction. This method of building the sponsons 

and strengthening them is unusual, and is one of the im- 

portant features of these boats. 

The combination hand and steam steering engines were built 

by Williamson Bros., of Philadelphia, and the capstan-wind- 

lasses were furnished by the Hyde Windlass Company, Bath, 

Me. 

The boats are lighted by electicity, the electric outfits being 

supplied by the Sturtevant Company, Hyde Park, Mass. 

RECAPITULATION OF REPORTS OF TRIALS WITH 
ANTI=ROLLING TANKS AT SEA.* 

With the increased size of the transatlantic steamers one 

would be led to surmise that the question of sea sickness 

would not be as serious a subject as in days gone by. Yet any- 

one who has ever been afflicted with that always ludicrous but 

frightfully uncomfortable sensation will admit that anything 

which could prevent it would be received most gratefully by 

the traveling public. 

The efforts that have been made to use an anti-rolling 

device date back a considerable time. The old Inflexible in the 

early 80’s was experimented with, and, if we remember right, 

several later attempts were made to use the idea of employing 

free water to prevent the rolling of a ship, Lately Herr Frahm 

has given accounts of experiments made which seemed to prove 
very satisfactory. .Diagrams taken show a decided gain in the 

stability of a ship’s deck with the anti-rolling tanks as applied 

to the steamship Ypiranga. Undoubtedly such experiments if 

they prove successful, as they evidently have, would point 

towards a more stable platform for guns, and consequently the 

navy would be greatly interested in this set of experiments; 

and the transatlantic liners seem to have taken up the sub- 

ject with the hope of decreasing the uncomfortable sensation 

of sea sickness. 

Many conditions must enter into the application of these 

tanks. “Practically the midship position (we are quoting 

from Herr Frahm’s paper) will be always preferred, because 

it is the broadest part of the vessel, and besides the yawing of 

the ship, 7. é., lateral sheering under the impetus of cross seas, 

is less evident here. These sheering motions may possibly 

diminish the efficiency of the tank by accelerating the move- 

ment of the water obtained in cross connection; but this is 

only likely to happen in a stiff vessel with a high period of 

frequency, which consequently requires the cross communica- 

tion to be rather wide. On normal vessels, 7. e., not too stiff, 

the tank may be well placed fore and aft. Instead of only one 

large tank two or more smaller ones may be employed, placed 

in different parts of the ship. As to the height above the 

waterline, no general rule can be established. The best 

efficiency will be obtained by placing the cross connection 

above the center of gravity. In this case the hydrodynamical 

action of the water in the connection will increase the statical 

action of the side tanks. On the other hand, it would be quite 

possible to place the connections below the center if the tank 

can be enlarged accordingly. This increase in size will be 

small in ships with slow periods, but more important in a 

stiff vessel with comparatively short periods.” : 

It seems that this question of anti-rolling tanks is being 

taken up with great interest by British builders, and that 

several vessels are under construction so fitted. The report 

is that in one case, in the Bay of Biscay, the steamship General 

*Abstract from a paper at the Institute of Naval Architects. 

was rolling 14 degrees on either side when the tanks were 

out of action. Then the following experiments were made: 

(a) The smaller fore and aft tank, which was fitted forward, 

was put in action, with the result that the heeling angles were 

at once reduced to from 7 to 8 degrees, or practically a reduc- 

tion of 50 percent. When the after tank, which was a large 

one. was put in action, the rolling was reduced to 3 degrees 

in either direction. This certainly shows a most decided gain. 

It is asserted in this same article that by calculation it is 

quite possible to build passenger ships, with the usual high 

superstructure, up to 130 feet beam, with a draft of 34 to 36 

feet, which with the aid of the anti-rolling device will be per- 

fectly steady, the necessary water required being only 1.3 per- 

cent to 1.1 percent of the displacement. This, it is claimed, 

will decrease the traverse stress in the hulls, and improve the 

steering and maneuvering qualities of the ship, and prevent 

loss in speed in unfavorable seas. 

ft is further stated, and this we consider a very great point, 

that this system of anti-rolling tanks can be fitted without 

great additional cost into existing ships, which undoubtedly 

would add to their sea-going qualities. Further improvements 

are also hinted at, which, of course, would be welcome, and 

for men-of-war they would be particularly advantageous, as 

they would dispense with the cross connection. In this ar- 

rangement the wing tanks, though specially shaped, and the 

dimensioned holes in the shell plating have direct communi- 

cation with the sea. With this form of tank, which in model 

experiments has given good results, further information will 

be given, and it is understood that the system will be tried on 

a large scale very shortly. 

In the article from the Engineer referred to, Professor Biles 

asserts that the credit for the use of these tanks belongs to Sir 

Philip Watts, although since his time great progress has been 

made, and it was he who first fitted them, we understand, to 

the Inflexible. 

It is interesting to note that Sir William White says that the 

reasons why the system was given up after the trials with the 

Edinburgh and Colossus were twofold: “First, the noise and 

shock on the under side of the deck upon which was the living 

space, and, secondly, that these ships did not roll heavily under 

average conditions.” 

It is rather interesting to note that failures of the past are 

being made successes of the present in a number of cases, and 

here certainly is one which illustrates the fact most clearly. 

Oil Engines and Thermal Efficiency. 

While it would be about as erroneous to recommend an 

engine on its thermal efficiency alone as to entirely disregard 

it, the fact that the engines with the highest thermal efficiency 

to-day are in the great minority seems at first thought a 

peculiar state of affairs. But a careful analysis of all the ad- 

vantages and disadvantages of each type would show that the 

general practice is justified. 

Credited with a thermal efficiency varying from 38 to 42 

percent, the Diesel engine is in this respect ahead of any 

other internal-combustion motor or gas engine, turbine or 

reciprocating engine, but its comparatively high cost and 

maintenance, together with the care necessary for its opera- 

tion, have stood in the way of its general adoption. Though 

less efficient, the other types of engines have flourished be- 

cause they have been produced at a reasonable figure and have 

comparatively low maintenance charges. 

In their desire to produce a successtul commercial oil 

engine, manufacturers have generally not sufficiently consid- 

ered the most important factor in obtaining the high Diesel 

efficiency, 7. e., compression. As a result the average oil 

engine is a low-compression engine. 
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With the low cost of kerosene (paraffin) and the distillate 

oils, together with the increasing cost of gasoline (petrol) of 

poor quality, the possibilities of an improved design of oil 

engine are many. 

It is understood that an oil engine approximating the fuel 

economy of the Diesel has recently been produced. It is 

claimed that it incurs a comparatively small up-keep expense, 

and the selling price per horsepower installed is reasonable. 

This engine uses a compression somewhat higher than usual, 

atomizing the fuel mechanically without an air compressor. 

The results of any tests on these oil engines will certainly 

prove of decided interest. 

GAS ENGINES; THEIR DESIGN AND APPLICATION. 

BY E. N. PERCY. 

The design of a gas engine is determined partly by the con- 

ditions under which it is to operate, partly by limits of facil- 

ities of manufacture and very much by the ideas of the local 

market as to what a gas engine should be like, regardless of 

correct design. In connection with this it is quite frequent 

that one finds a local market demanding an open type engine, 

another with an enclosed crank case. The first may demand 

solid head engines and the second separate head engines. One 

market may demand multiple cylinders cast in one piece and 

the other single cylinders, there being no overwhelming ad- 

vantages, so far as the writer can see, in favor of any one of 

these designs but many arguments both for and against same. 

Of the technical conditions determining the engine design 

the more important are amount of fuel to be used, purpose 

for which the engine is intended, space available, limits of 

weight, importance of economy, importance of wearing qual- 

ities and limits of cost. 

FUELS. 

Fuels may be summed up generally in two classes: liquids 

and gases; solid fuels not being as yet directly available for 

internal combustion engines. Among the liquid fuels might 

be mentioned crude petroleum and its various products, alcohol 

and ether. Among the gaseous fuels, or fuels which may be 

converted into gas, may be mentioned coal, coke, oil residuals 

and heavy hydrocarbons. In fact any organic substance 

whatever may be converted into combustible gases by proper 

treatment, with the allowance and acknowledgment of the 

fact that this department of engineering is as yet not fully 

developed. 

The first two conditions overtop and determine all the 

others; the other, in fact, being dependent on fuel and the 

purpose to which the engine is destined. At this stage of 

very rapid progress made in the gas engine world, the prin- 

cipal fuels are the various well-known products of crude oil, 

although gas producers for solid fuels are becoming more 

and more a recognized factor of the industry. 

Oil—The two greatest classes into which oils divide them- 

selves, so far as the gas engine man is interested, are as- 

phaltum base and paraffin base. The words paraffin base and 

asphaltum base refer to the hydrocarbon series of which the 

oil is composed. In paraffin base oils there is less residual 

and heavy hydrocarbon than in the asphaltum base oil. The 

asphaltum base oil contains very largely all heavy hydro- 

carbons of the lower series in which there is a very large 

proportion of carbon as compared to the hydrogen (1. e., bi- 

tumen, pitch, tar, etc.). These compounds, after being heated 

and after having dissociated the lower constituents, seem very 

readily, when exposed to severe heat, to change their chem- 

ical form, so that a lighter hydrocarbon is given off and pure 

carbon or even a heavier hydrocarbon remains. This is what 

happens in all attempts to use crude oil directly in the cyl- 

inders of internal combustion engines. That type of engine 

which seems to have got the nearest to solving this problem 

has admitted water to the engine cylinders in one form or 
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another, the real result being to break the water up into these 

compound gases, thus providing more hydrogen for the heavy 

hydrocarbon; both being in a nascent condition, under the in- 

fluence of the extreme temperatures they combine and form a 

lighter and more volatile hydrocarbon, or the hydrogen com- 

bines with the free carbon deposit from the heavy hydro- 

carbon, both forming a lighter hydrocarbon subject to the 

action of oxygen in the usual manner. However, even this 

type of engine is only partially successful, inasmuch as it 

can only make use of certain kinds of crude oil, it being im- 

possible to use any crude oil having foreign material, or 

even any great amounts of heavy hydrocarbon in suspension, 

because, in the first place the foreign material makes clinker 

particles which score the cylinder; second, the heavy hydro- 

carbons are more or less in suspension and, as solid or highly 

viscous masses, cannot be sufficiently separated or subdivided 

by any known method to effect complete combustion, the re- 

sult being heavy deposits in the cylinders; furthermore, if 

these same hydrocarbons be subjected to heat in any con- 

siderable degree before entering the engine cylinders, it will 

only result in heavy deposits of carbon or hydrocarbon. 

Crude petroleum as it comes from the well is a very compli- 

cated substance, and the first physical feature to be taken 

care of is the sediment which settles from the petroleum. 

This is usually taken care of at the well and need never be 

looked out for by the consumer. All the various products of 

petroleum, benzine, gasoline (petrol) and naptha have a flash 

point below 73 degrees F., meaning that they have to be heated 

to more than this temperature to obtain ignition from a match, 

electric spark or other source. Next come the illuminating 

oils, such as kerosene (paraffin), white rose and other effer- 

vescents, having a flash point of approximately 150 degrees 

and more than 73 degrees. The next product is gaseous oil 

or fuel oil, usually used for gas making and also for internal 

combustion engines. These oils have a flash point of 190 

degrees. 

Gasolene (petrol), as classified by the Standard Oil Com- 

pany, has a specific gravity of 76. It is the most common fuel 

used for small internal combustion engines. It carburets usually 

at ordinary temperatures, is volatile, yet not so much so as to 

make it uncontrollable; while its heat value is less than that 

of the heavier hydrocarbons it is more cleanly and more highly 

standardized. On account of its volatility it is more dangerous 

than the heavier hydrocarbons, and every precaution should 

be taken when handling it. 

Alcohol has many of the carbureting characteristics of 

kerosene (paraffin) and its distillates, and when used under 

proper conditions with heated air or heated carburetors it is a 

useful and cleanly fuel and much safer than gasoline (petrol). 

The use of any liquid fuel in vaporizing carburetors of 

hydrocarbon engines, either by injection or carburetion, is 

limited; first, because only comparatively highly-priced fuels 

can be used, and second, because the tendency to pre-ignite 

with the heat of compression prevents the use of such eco- 

nomy as might result from having a high compression. It 

should be explained at this point that the hydrocarbons and 

their vapors in themselves do not have a tendency to pre- 

ignite more easily than the principal gases from producers or 

other sources, but with liquids or vapors it is not possible to 

furnish readily and continually a mixture weak enough to be 

perfectly safe under conditions of high compression, whereas 

with weak producer gases and gas where the calorific value is 

not too high it is easily possible to maintain a weak economic 

mixture capable of standing high compression without pre- 

ignition; in fact, with weak producer gas and proper design 

it would not be possible to have a dangerous pre-ignition. 

With carbureted vapors, or the spray of liquidated hydro- 

carbons, it is possible to pack into a cylinder of an engine so 

great an amount of fuel that the heat generated from an explo- 

sion can be quite dangerous if the compression is too high. 
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On the other hand, with a gaseous fuel, the volume occupied 

is so great that it becomes a real problem to get sufficient 

fuel into the cylinder to maintain an equal amount of power; 

as a matter of fact, a given size engine operating at a definite 

speed will give about 20 percent less power than with the 

vapor or spray of liquid hydrocarbon. Furthermore, the 

gaseous fuels prove somewhat slower than the vapors, requir- 

ing a longer stroke, less piston speed and an additional time. 

Hence, from the above facts, it is a simple deduction that 

for large economical power we must look to the gas and not 

to the liquid hydrocarbon engine. It is probable that this 

engine will be of a little slower speed and somewhat heavier 

than the engines in use to-day, but, at the same time, it is 

hardly likely that it will resemble the ponderous engines used 

in Germany and in some parts of America. 

Gases.—In general, so far as the gas engineer is concerned, 

gases will divide themselves into two classes, weak gases and 

strong gases. Among the strong gases are the natural gases, 

as fine illuminating gases, acetylene, water gas and gases espe- 

cially made by retort methods. In general, these are either 

hydrocarbon gases or carbon in composition with some ele- 

ment other than oxygen. These gases may run 500 British 

thermal units per cubic foot; some run slower. Weak gases 

include producer gas, blast furnace gas by process of coke 

ovens, waste products of gas works, metallurgical furnaces 

and other less common sources. These gases run from 100 

to 125 British thermal units per cubic foot and are more or 

less diluted with inert gases or non-heat producing gases. All 

of the strong gases, when considered as fuel for large engines, 

are expensive and impractical either because, as in the case 

of natural gas, they are confined to a locality or because the 

processes for making are cumbersome, or because so much 

of the heat value is driven away in by-products in the form 

of coke, tar, etc., thus eliminating them from further consider- 

ation as fuels for gas engines on a large scale. Of the strong 

and weak gases it has been practically proved that the weaker 

gases are both thermally and commercially more efficient than 

the strong gases. It is understood that this efficiency includes 

the thermal and commercial efficiency of the plant manufactur- 

ing them. Of the weaker gases blast furnace, coke-oven by- 

products are confined to particular localities and are valuable 

fuels when they can be procured and can be used success- 

fully in any producer gas engine, with slight changes; hence 

we will consider all gas engines in their relation to the gas 

producer exclusively and local hydrocarbon engines in their 

relation to gasolene (petrol), kerosene (paraffin), and the dis- 

tillates only. 

GENERAL AND COMPARATIVE FEATURES OF DESIGN. 

For a description of each of the many gas engines in com- 

mon use and for a history of the industry, the writer refers 

to Grover, Donkin, Clerk, Methot and others. 

Of the various cycles in use the most predominating one is 

the four-cycle, four-stroke engine taking in a charge of fuel 

and air mixed, vaporized by the engine, but exploding same 

within the cylinder after combustion and ignition. Ranking 

next in popularity is probably the injection type, which, from 

the nature of its cycle, is confined to liquid fuels, these being 

sprayed directly into the cylinder by various methods. Special 

types of this cylinder include the Diesel, which compresses to 

800 pounds or more, igniting its charge by the heat of com- 

pression, the jet of oil being cut off by the governor at various 

points in proportion to the load carried. Other injection en- 

gines ignite with hot tube or incandescent globe or flame. 

The two-cycle engine is made in many forms, the aim being 

to obtain an explosion at every revolution. As all injection 

engines other than the Diesel are confined to the lighter dis- 

tillates, they cannot be seriously considered in connection with 

large powers of the future because of the prohibitive cost of 

distillate in any form. 

Two-cycle engines, as at present constructed, are inefficient 

mechanically because of wide ports, piston rings that are not 

tight and faulty lubrication. They are uneconomical because 

of fuel leakage and mixture of fuel with the out-going air. 

The present accepted type of engine of any cycle for ordinary 

purposes is of the vertical or horizontal design, with trunk 

piston, internal piston pin and single-acting cylinder. There 

may be one or more cylinders governed by much the same 

conditions as in the steam engines, the best practice calling 

invariably for the four-cycle, four-stroke type; a little more 

advanced type of engine equally successful in every way is. 

found with a double-acting cylinder exploding on both ends. 

This type may now be found doing good service in all parts 

of the engineering world. For power purposes these cylinders. 

are usually arranged tandem throughout; two, three or four 

in a row connected up by the very heaviest construction, the 

details of which will be considered later. 

The lighter vertical, high-speed type of the double-acting 

engine is also built. Both of these types resemble steam en- 

gines very much, inasmuch as they are double-acting, having 

cross-head with all moving parts in full view, there being no 

external leakage of gas, smoke or odors, and the external 

moving parts are lubricated in a clean manner without the 

usual leakage of oil or soot from above. It is quite probable 

that the gas engine of the near future will follow mechani- 

cally along the design long ago found most practical through 

steam-engine practice, the double-acting engine giving twice 

the power for practically the same weight of material, and the 

cost and fuel consumption being less than for two engines of 

the single-acting type and being more economical because the 

cylinder walls are hotter at the ends of the expansion stroke. 

There is no doubt but that new cycles are not only possible, 

but probably will soon be recognized. In connection with this- 

reference should be made to the able paper, Evolution of In- 

ternal Combustion Engines, by Prof. Reeve, published in the 

Transactions of the A. S. M. E., in December, 1907. In this. 

paper are ably shown the thermal dynamic possibilities of sev- 

eral possible cycles, including the outside compression type of 

engine, in which the fuel may be burned either within the cyl- 

inder of the engine or between the compressor and the engine. 

In this valuable paper are given further the proper sizes of 

compressors and engines for various specified conditions which 

are quoted in Table 1. 

Prof. Reeve notes in connection with his various calcula- 

tions that for an outside compression cycle with combustion: 

between the two cylinders under the normal conditions of 

operation about four-tenths of the gross power developed’ 

would be necessary to operate the compressor. It is doubtful 

whether much less than this amount of power is consumed’ 

by the horizontal four-cycle engine when all things are taken 

into consideration. Assuming that the engine was supposed’ 

to develop from 160 to 200 horsepower, and that the compres- 

sor’s resistance was about 67 horsepower, the table shows the: 

various net horsepower delivered for the various powers de- 

veloped. This valuable paper gives much more information 

in relation to the ratios between compression and explosion 

for the various cycles and the probable losses for various pros- 

pective cycles. : 
TABLE 1. 

Moror’s PowER. CoMPRESSOR’S Net PowrEr DELIVERED 
RESISTANCE. TO SHAFT. 

Horsepower and 
Horsepower. Horsepower. Percent of Rating. 

200 67 133 
167 67 100 
133 67 66 
100 67 33 
67 67 0 
33 67 —34 
0 67 —67 
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It is not the purpose to make any profound study of thermo- 

dynamics; still, it is advisable to point out in a practical way 

the limitations of the various cycles. In the first place, all 

known objects, conditions, states and elements have two fac- 

tors through which we study them; the first being their quan- 

tity, amount or mass; the second being their state, tension or 

pressure. Thus in a solid object we have mass and density. 

With electricity, which is a condition, we have amperage, 
measuring the amount or mass of that condition, and voltage, 

measuring its tension and pressure. 

Heat being also a condition instead of a substance, we 

measure its tension or temperature in degrees, and the mass 

or amount in British thermal units or other suitable unit. 

Temperature is a familiar term, but the amount or mass of 

heat is something to which particular attention must be paid; 

for instance, despite the tremendous temperatures of the gases 

during and after explosion in a gas engine cylinder, they will 

collapse, as noted by Prof. Reeve, when introduced into a 

second cylinder for the purpose of compounding. In fact, it 

is almost impossible to remove these gases from any chamber 

into which they are exploded by any practical means because 

of their immediate collapse, and yet steam, at a much lower 

temperature, may be led into two, three, four and five cylinders 

successively, doing its work there and retain energy. 

Simple calculations, based upon the well-known properties 

of steam on the one hand and upon the amount and calorific 

value of the fuel in the gas engine on the other hand, will 

show that with the cylinder first filled with gas and secondly 

filled with steam for the space of one stroke, the usual amount 

of heat escaping from the gas into the water jacket, the steam 

will have more heat value than the body of gas. The reason 

for this is that the heat of the steam has breadth or mass; 

while the heat of the gas has only height or temperature. It 

is a common thought for the non-scientific engineer that the 

latent heat of water to steam is lost, an idea which is entirely 

erroneous, as this heat, while not expressed in temperature, is 

expressed as mass or entropy measured in British thermal 

units, and gives the steam the power to expand without col- 

lapsing. Hence we can easily deduct that it is impossible to 

invent any cycle in which combustion or expansion do not take 

place in the same chamber, unless some means are adopted 

whereby the temperature of the gases may be reduced and 

their heat mass expanded in the same proportion. The advan- 

tages will be, first, less loss because there would be less differ- 

ence in temperature between the gases and the walls confin- 

ing them; second, it would in all probability be possible to 

reduce the gas to such a temperature that it would not be ne- 

cessary to cool the walls of the expanding cylinder; third, as 

the heat mass of the gas body is increased it would be pos- 

sible to lead it through two or more cylinders for expansion 

or even through a gas turbine. 

A practical objection in connection with new cycles, or the 

outside compression type of engine, is the enormous compres- 

sor required. 

With the gas engine, as with all other machinery, the most 

valuable feature of its existence is practical development, the 

theory always being far in advance of the actual commercial 

development; an engine of any cycle or design being a really 

valuable machine only when it has eliminated the usual trou- 

bles of an experimental engine. This being of primary im- 

portance, we come to the secondary considerations of economy 

and technically correct design. 

After settling upon the horsepower of an engine the next 

decision must be the bore and stroke. These bear various 

proportions to each other and to the horsepower depending 

upon the piston speed, revolutions per minute, type of engine, 

compression, wearing qualities, pressure generated and tem- 

perature. The piston speed varies widely and may be taken in 

general as follows: 

Feet per Minute. 

Automobile engines..................600 to 1,000 

High-speed motor boat and light two- 

CHAS GHBAES oooscoacccdoacqa00000 600 to 800 

Heavy marine engines of the latest 

practice for tugboat and heavy work, 

less than 100 horsepower........... 400 to 600 

Marine engines of the heaviest type, 

I0O to 1,000 horsepower............300to 500 

Commercial horizontal stationary en- 

CANES) do166.d Gd toe OCOD ODA GIOOS 400 to 700 

Stationary horizontal engines of the 

most solid and conservative type of 

several hundred horsepower or more, 

three, four and five stroke.......... 600 to 900 

Piston speed considered separately from reciprocation is 

purely a matter of lubrication, and with proper cooling, im- 

proved lubrication apparatus, etc., these values may be greatly 

exceeded, but they represent present practice. 

The relation of power and stroke to each other is de- 

pendent upon revolutions per minute, combustion and fuel 

used. 

Liquid hydrocarbons and the strong gases being quicker 

burning and more easily ignited require shorter stroke, less 

combustion and more revolutions. The weak gases being 

slower burning and less easily ignited require longer stroke, 

greater combustion and a less number of revolutions. Thus, in 

regard to bore and stroke the engines may be divided into 

two classes, the quick-running hydrocarbon engines and the 

slow-running gas engines. Of the various engines we have 

the following table, showing ratios of bore to stroke: 

TABLE 2. 

STYLE OF ENGINE. Bore. | Stroke. 
— | 

‘Automobile veeprpcrcisrna ers tetcte ais teleteeictehernalolereres 1 1 
Commercial gasoline and oil.................. 1 | 1} to 18 
Heavysgasvenginessriercchnin paises eerie 2 to4 

Having approximated the piston speed and the ratio be- 

tween bore and stroke, and having decided upon the type of 

engine, its wearing qualities, whether it is to be high or low 

speed, and so forth, the horsepower and compression must 

be settled upon simultaneously. For purposes of design, the 

strain which the maximum compression generates usually is 

taken at three and one-half times the maximum compression 

pressure. 

In the design of gas engines and the distribution of metal 

it is very necessary to take into account the temperatures to 

which the parts will be subjected and explosions to be ex- 

pected. With short cylinder, high-speed engines of compara- 

tively small power, the cooling effect is so great that, with a 

fair amount of jacketing, no trouble need be looked for; but, 

with long cylinders, large diameters and the consequent high 

temperatures, it is easy to forecast that the cylinder body will 

become heated enough to fracture the surrounding outer 

jacket unless it is left free to expand. 

HORSEPOWER. 

There are several methods of arriving at the horsepower 

of a gas engine, but, in any case, it is much more difficult than 

with a steam engine. Naturally the old steam engine formula, 

PLAN 

= horsepower, applies in the case of the gas en- 

33,000 

gine, provided a person carefully rememberg that N is equal 

to the number of explosion strokes only. However, it is al- 

most impossible to obtain a correct indicator card from the 

gas engine, partly because of the violence of the explosions 



gine are faster than possible for the average indicator to take 

care of. It is not possible to forecast the mean pressure of a 

gas engine except by empirical formule, it not being possible 

to compile any theoretical formule, for the reason that a slight 

change in the water circulated or a difference of the conduc- 

tivity of the oils in the different engines, or many other un- 

controllable factors, would operate to change the tension of 

these very sensitive gases, whereas high temperature and small 

entropy render them liable to great variation, there being no 

practical formula that could possibly cover these variations. 

Never has there been an empirical formula whose constants 

could be relied upon except after long experience by a par- 

ticular engineer with a particular class of engine. 

One theoretical method which is more correct than many of 

the more complicated ones is to calculate the heat value of the 

fuel used and to multiply by the empirical constant represent- 

ing the thermal efficiency from that particular class of engine 

as nearly as possible under the conditions under which it is 

expected to operate. 

The writer has found the most satisfactory method of all 

to be that of cubic feet displacement per horsepower per 

minute. This is a fairly constant factor for given compres- 

sion and given fuels. It seems to vary, so far as any practical 

amount is concerned, with compression alone. From a large 

number of practical tests with all kinds of engines, partly from 

theory and partly tabulated from the experiments of others, 

the results given in Table 3 were gained. 

It will be noted from this table and from the results of the 

tests that commercial hydrocarbon engines average 3 cubic feet 

displacement per hour, and that this displacement varies ap- 

proximately in an inverse ratio to the compression. This 

could be expressed in the form of a formula as follows: 
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TABLE 3. 

Cubic Feet | Amount 
of Mixture Brake Mean Cubic Feet | Compres- Fuel per 

TYPE. Bore. Stroke. DS oY per lel, 12) Pressure. | per H. P. sion. Used. H. P. per 
Minute. Hour 

Inches. Inches. Gallons 
Four-cycle, two-cylinder, vertical....... 6 10 282 45.7 16.8 90.4 212 67.5 Gasolene... .16 

285 46.25 18.8 91.6 2.46 67.5 Alcohol... . 21 
286 46.40 18.4 86.1 2.52 87. Alcohol... . .16 
285 46.25 18.3 83.2 2.52 87. Gasolene... 15 
282 47.5 16.8 80.9 2.72 110. Alcohol.... .16 

Four-cycle, single cylinder, vertical... .. 6 8 340 22.23 Be i, Saaqe 3.76 128. Gasolene... 31 
850 22.90 G03 ||  coo00 3.76 128. Gasolene... .14 
358 22.9 GHOSi ai) oar 3.76 128. Alcohol.... 18 
348 22.8 BGS td Come aes 3.41 128. Alcohol....| 4g 

. ‘ 344 2205 6.6 93.5 3.41 128. Alcohol... . oily/ 
Two-cycle, single cylinder, horizontal... 7 8 335 59.7 152 eee 3.95 84. Kerosene. . 85 

308 55. Oe 1 cacce 8.6 84. Kerosene. . 15 
A 356 63.5 TGA dial Meera 8.6 84. Alcohol... . 025 

‘Two-cycle, two-cylinder, vertical... . 6 vw SN il Goace 14.4 50.5 2.86 BP), 
wo-cycle, four-cylinder, vertical... 6 U 440 eee 30.24 50.5 3.3 32. 
wo-cycle, two-cylinder, vertical... . 7t 8t SEW I inscec OR 0/5 85.4 3.08 24.3 
wo-cycle, three-cylinder, vertical 7 8t BW |} ceaoe 36.0 85.4 3.05 24.3 

I'wo-cycle, four-cylinder, vertical. 1% 8} S|} acoso 44.2 85.4 3.21 24.3 
T'wo-cycle, two-cylinder, vertical. . 83 104 S20 lho Beye 34.14 95.0 3.43 23.8 
Two-cycle, three-cylinder, vertical 83 103 81) || 0000 56. 95.0 3.04 23.8 
Two-cycle, four-cylinder, vertical.. 83 103 Rianne Aer Weer ccow ||. aponater | eowosee 
Two-cycle, two-cylinder, vertical....... 104 13 Oe Vf a ecken QO | cooop OAs imal a ete 
Two-cycle, three-cylinder, vertical. 104 13 28000 Ae acer 900%: Jill. aeaeeee CY ae || ieee = 
Two-cycle, single cylinder, vertical 5 5} GR) Nl S080 4.95 193. 2.96 13.2 
Two-cycle, two-cylinder, vertical... 42 54 ZW), oad00 9.6 155. 2.48 17.6 
Two-cycle, four-cylinder, vertical.. 42 54 5061 || eo0009, || agdso I oo900 | ocoovo |] Sag00 7 
Two-cycle, single cylinder, vertical 52 63 EM) doaon 7.09 92. 2.96 24.3 ; 
Two-cycle, two-cylinder, vertical. . 5h 6} COS | a0 00 12.75 80. 2.85 26.5 
Two-cycle, four-cylinder, vertical,. 53 64 SPS Waliosci Aasmaan Vl =cogac:.. || mcceonaemnlin useaue 
Pamgcrcle: single cylinder, vertical 64 74 AM) ||. cxc0e 9.6 90. 2.62 24.0 

wo-cycle, two-cylinder, vertical... . 64 74 Bd < |]. oxs00 18.32 90. 2.13 24.0 
Two-cycle, three-cylinder, vertical...... 64 7s BOM moo CME O GHANA || -~docod! «lh moncem|ttearoos 
ucorcle; four-cylinder, verticalaseener 63 74 Se ere wilraMderce) «ll: “s5qco." || eoaae nr slo daood 
wo-cycle, single cylinder, horizontal 54 9 291 18.0 6.13 102. QT4 se Ni ees Gasolene... 21 

oT ; ; 4 54 9 290 17.9 5.03 86.1 OU94) iw een. Gasolene.. . 13 
wo-cycle, single cylinder, horizontal... ee A a a Bae 45. OP ne ee Coe ROT, 

a 2 b . 22 73. BK} |  cao0c asolene... .20 
Two-cycle, four-cylinder, vertical....... 42 55 660 77.0 38 I. sooac 2593 tm | eereteree Gasolene.. . .16 
. 43 5g 780 91.0 PAA SM ooo Sere | Meee Gasolene... old 

43 5z 680 79.4 PLES on. ||) asta 2687 )|, oases Alcohol... . .20 
; ‘ 43 5g 670 78.2 HES Uacoas OEY alae are eles Alcohol... . 221 
Two-cycle, four-cylinder, vertical....... 48 5 3/16 648 65.24 13300 eee B02 ).  sonec Gasolene... 13 

: 48 5 3/16 610 61.24 1820. Ai she Bey. Damon Weert Alcohol., . . 19 
Two-cycle, single cylinder, vertical. .... 4 4 500 8.75 252515 Wey pooeers SeOOW Wn wen Gasolene... .29 

4 4 500 8.75 Bt |) — oo000 eu hen hn ocose Alcohol... . 37 

damaging the indicator, causing sinuous lines, and partly be- Area X stroke 

cause the revolutions of the average commercial gasoline en- = horsepower, 

1728 X C 

C being the constant which varies above and below 3 cubic 

feet. On engines of high compression it will go as low as 2% 

cubic feet and on engines of low compression it will go to 3% 

and 4 cubic feet, or even more. 

(To be continued.) 

Coal Handling Gear on the U. S. Collier Neptune. 

The Maryland Steel Company, which built the collier 

Neptune, adopted the Marine transfer manufactured by the 

Lidgerwood Manufacturing Company, 96 Liberty street, New 

York, because it presented an opportunity to employ an eco- 

nomical form of structure on board the ship, both in weight 

and in cost of fabrication. Square booms of steel are used 

instead of round ones, and a structural steel mast or tower is 

used in place of the usual round steel mast. Instead of tying» 

these structural steel towers or masts there is employed a stiff 

member of inverted U-section. This member forms a track- 

way running lengthwise of the ship, and it also forms a sup- 

port over each hatch for the overhead block of the transfer. 

A carriage running on this girder enables one to pick up 

coal from any of the hatches and deliver it to any other hatch 

or to the bunkers of the collier. 

The Lidgerwood Company designed a new type of winch and 

control for operating the clam-shell bucket in its vertical and 

horizontal motions. With this type of control one winch 

hoists the bucket vertically and the other swings it horizontally 

in either direction, The two winches are independent of each 
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other, and can be worked separately or in union, each two 

winches being controlled by one operator. Only three levers 

are involved in the operation of the two winches—a hand and 

a foot lever for the bucket winch and a simple hand lever for 

the swinging winch. This control is extremely simple. Lifting 

a lever on the bucket winch causes the bucket to be raised, 

lowering the lever lowers the bucket, and putting the lever in 

mid-position stops the bucket. The swinging winch is operated 

in the same manner. Lifting the lever swings the bucket out- 

board, lowering the lever swings the bucket inboard. When 

this lever is placed in mid-position a steam brake is auto- 

matically set which will hold the swinging block or carriage so 

as to prevent movement of the bucket. in either direction due 

Testing Corrosion Resistance in Tubes and Fittings. 

That the anti-corrosion value of brass and bronze tubes and 

fittings can be accurately determined by laboratory tests is 

shown in a paper read before the American Brass Founders’ 

Association by William Vaughan, of Arthur D. Little, Inc., 

chemists and engineers, of Boston. 

Corrosion may be defined as the effects produced upon a 

metal by the combined action of air and water, with or with- 

out the stimulus provided by the various impurities in the 

water or in the atmosphere. These corrosive effects are ex- 

plained on the basis of: (1) Chemical action alone; (2) 

electro-chemical action, which may be caused by stray elec- 

SECTION THROUGH THE COLLIER NEPTUNE AND A BATTLESHIP, SHOWING METHOD OF COALING, 

to its load. Each winch has two drums. In the bucket winch 

the closing rope is attached to one drum and the holding rope 

on the other. In the swinging winch one drum operates the 

in-haul, the other the out-haul. The friction drums have 

patented metallic frictions with air-cooling passages of the 

Spencer Miller type. These frictions are not affected in any 

way by heat or weather, and their lifting power remains prac- 

tically constant. 

Owing to the limited space aboard ship and the amount of 

power it requires to operate the clam-shell bucket smoothly 

and rapidly it becomes necessary to use high steam pressure. 

Because high steam pressure is employed, namely, I50 to 175 

pounds per square inch, piston valves are used. With the 

employment of these valves excellent balance is obtained. The 

friction of the valve is small, and the troubles which are 

experienced with eccentric rods on ordinary high-pressure 

winches are believed to be eliminated, as is also excessive 

wear, which makes the piston valve desirable aboard a ship 

when only a few men are available for repairs or adjustment. 

The gears on all of the winches are of steel. The pinions are 

of bronze, and both have machine-cut teeth. This makes a 
practically noiseless running winch. 

During the preliminary trials round trips were made as 

rapidly as two per minute from the bottom of the hatch, while 

100 to 110 trips per hour will deliver the required guaranteed 

capacity. 

trical currents from an outside source or by gdlvanic action, 

due either to included impurities or to the varying proportion 

of the different elements constituting the alloy. The main 

difference between two actions is in intensity. Effects that 

take months under the first can be accomplished in six or eight 

hours by the second. Accelerating the chemical action by an 

electric current gives, therefore, a comparatively simple 

method of determining the relative resistance to corrosion of 

the various metals. 

On May 15, 1909, nine different kinds of tubes were in- 

stalled in a surface condenser by the writer, twenty-five of 

each kind being inserted in vertical rows and designated 

alphabetically by punch marks at the top of the row. The 

remaining tubes in the condenser, some 3,400, were of “ad- 

miralty metal” (untinned), having the following composition: 

Percent. 

Coppernmer ence coi asian 70 

TEENS 5 OG Beco RES REIL SOE 2 

PRI TIMBeerae err stexeys coisas cevevavelorareteres I 

In all cases the failure took place by severe pitting and 

grooves running lengthwise of the tubes. In many cases small 

holes penetrated through the entire thickness-of the tube. A 

large part of the failures was with tinned tubes, due probably 

to the electrolytic action set up between the metal and the 

tin wherever defects occurred in the tin coating. The pure 
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COFFERDAM SURROUNDING THE WRECK OF THE MAINE PARTIALLY DEWATERED. 

(Photograph by Underwood & Underwood, New York). 

copper tubes were particularly susceptible to corrosion, while 

the copper zinc tubes were much more resistant. The 60/40 

and the 66/33 tubes showed practically no difference. The. 

so-called “admiralty metal” appeared to resist corrosion better 

than the other brasses, and this, too, was indicated in the 

experiments, as the addition of a small amount of tin tended 

in most cases to diminish the rate of corrosion. A large 

amount of experimental work still remains to be done on 

alloys, but it is to be hoped that investigations will be carried 

out to such an extent that in the not distant future the em- 

ployment of alloys which are rapidly destroyed by corrosion 

will be due to carelessness or willful intention and not to lack 

of proper information. 

WORK ON THE WRECKED BATTLESHIP MAINE. 

The battleship Mame, which has lain in Havana harbor for 

the past thirteen years, is now attracting a great deal of in- 

terest since the actual work of dewatering the cofferdam has 

begun. We show two very interesting views of the condi- 

tion which has been revealed lately of the vessel. The work 

on the construction of the cofferdam was started last fall by 

the Board of Engineers, headed by Col. W. M. Black. The 

cofferdam consisted of twenty steel cylinders, each 50 feet in 

diameter, formed of the Lackawanna interlocking steel sheet 

piling. These steel cylinders were placed tangent to one an- 

other with arcs of piling connecting them on the outer face. 

To insure the stability of the cofferdam 20,000 tons of stone 

was deposited against the inner wall. The piling was driven 

by steam hammers of the Arnott type, built by the Union Iron 

Works, of Hoboken, N. J. The effect. of the explosion, as. 

shown by the illustrations, is far greater than was generally 

anticipated, and the barnacles on the bow of the Maine tell 
the story of what semi-tropical waters do to the submerged 

part of a ship. 

General Bixby reported his opinion of the explosion as. 

follows: 

“The destruction of the Maine was caused by the explosion of three 
magazines. A portion of the deck over the magazines was blown upward’ 
and laid backwards. No explosion from the outside could have caused 
ms ie What the primary cause of the explosion was will never be 
earned. 

For removing the water within the cofferdam two large 

centrifugal pumps, electric driven, with double suctions, were 

used. They were especially built for the work by the Jeanes- 

ville Iron Works Company, Hazelton, Pa. The larger of the 

two pumps has 14 inches suction and 12 inches discharge; the 

smaller has 10 inches suction and 8 inches discharge, the dis- 

charge being, respectively, 4,000 and 1,800 gallons per minute 

against a head of 65 feet maximum and 5 feet minimum. The 

main castings of the pumps are of a special grade of cast 

iron; the impellers are of special bronze and the shaft is 

steel, bronze covered. The motors are 100 horsepower Gen- 

eral Electric make, running 1,200 revolutions per minute, 

three-phase, 60-cycle, 220 volts, with a compensator for the 

large pump and a 50-horsepower motor for the smaller pump. 

Each pump is connected to its motor by a flexible coupling of 

pin and rubber buffer type. The pumps are mounted within 

the inclosure, and the current is obtained from a power-house 

on shore. The double suction construction gives a perfect 

rotative balance, thus eliminating all difficulties encountered 

from end thrust. The castings and bushings are split hori- 

zontally, thus permitting inspection to be made without break- 

ing any pipe joints or deranging alinement of the plant. Two. 

ring-oiling bearings with split renewable bushings are used, 

one on each side of the pumps, entirely separated from the 

casting by deep stuffing-boxes, making it impossible for grit 

or dirt to work into the bearings. The impellers are the in- 

closed type, chipped and filed to a finish, and fitted with re— 
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THE WRECKED BATTLESHIP MAINE. 

(Photograph by Underwood & Underwood, New York). 

newable bronze wearing rings, which when worn can be easily 

removed. The engineering work taken as a whole has been 

very successful. The method of doing the work is unique, 

but it reflects great credit upon those who have had it in 

charge. 

Referring to INTERNATIONAL MARINE ENGINEERING, March, 

1908, and May, 1908, our readers will find complete drawings 

and description of the second-class battleship Maine, together 

with an account of the explosion and the report of the naval 

court of inquiry regarding this disaster. 

THE SOVEREIGN’S MACHINERY. 

The remarkable showing of the yacht Sovereign,* built for 

Mr. M. C. D. Borden by the Gas Engine & Power Company 

and Chas. L. Seabury & Company, Con., Morris Heights, New 

York, has attracted much attention to this craft. The fact that 

this,. the fastest yacht in the world, as far as we know, with 

an actual speed of 35 miles an hour, is fitted with reciprocating 

engines, calls attention to the following specifications: 

Engines—lTwo Seabury four-cylinder, triple-expansion steam 

engines, 13% inches diameter high-pressure, 2034 inches diam- 

eter intermediate-pressure, and two low-pressure cylinders, 

each 2614 inches diameter, having a common stroke of 13% 

inches. Each engine develops 2,500 horsepower at 500 revolu- 

tions per minute, with 350 pounds steam pressure. 

Cylinders—Are of fine grain cast iron, cast with stanchion 

lugs and valve chest at the side. 

Valve Chests—Are fitted with cast iron liners for piston 

valves. High-pressure and intermediate-pressure cylinders 

are each provided with one piston valve, and each low-pressure 

cylinder with two piston valves. 

Cylinder Heads—Of cast steel ribbed and provided with 

bosses for relief valves. 

Valve Gear—Consists of a side shaft running in bearings on 

the bedplate. This shaft is provided with cranks for each 

valve, and is driven from the crankshaft by means of three 

steel gears. 

Reverse Gear—Of the regular Seabury type with bronze 

spiral sleeve operated by a hand lever. 

Pistons—To be of forged steel dished, except the high- 

pressure, which is cast iron. Steel pistons to be provided with 

solid cast iron rings. 

Piston Rods—Of special high-grade steel, tapered at the 

piston end and threaded to screw into the crosshead with lock 

nut. 

Crosshead—Of solid forged nickel steel, babbitted for the 

wrist-pin bearing. 

Crosshead Guide—Of cast iron, water-jacketed, with bronze 

backing gibs. 

Framing—Consists of ten steel stanchions, well braced with 

diagonal fore and aft and athwartship braces. To the stanch- 

ions are bolted two steel guide rails to which are bolted the 

main guides. 

Bedplate—Of cast steel sections bolted to steel angle-bars. 

Main bearings are babbitt lined and provided with cast steel 

cape secured with special steel studs. 

Crankshaft—Of nickel-steel, finished all over, in two sec- 

tions, with flange coupling for connecting line shaft. 

* See description INTERNATIONAL JMARINE ENGINEERING, June 1911, 

page 222. 

ONE OF THE MOTOR-DRIVEN CENTRIFUGAL PUMPS USED IN DEWATERING THE BATTLESHIP MAINE, 
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Thrust Bearing—Of the horseshoe type, with roller bear- 

ings interposed between collars forged on shaft and cast steel 

horseshoes. 

Connecting Rods—Of the regular marine type, of nickel- 

steel I-section with forked upper end and hollow steel wrist 

pin forced into eye. The lower end is a T-head, with man- 

ganese bronze babbitted boxes bolted on with special steel 

bolts. 

Lubrication—By means of a McCord forced-feed lubricator 

of thirty feeds with leads to all important bearings. 

Lagging—Cylinders to be well lagged with magnesia and 

Russia iron top. Heads to be filled with magnesia and covy- 

ered with a brass plate. 

Throttle Valve—Of the balanced lever type, to permit quick 

closing. To be constructed of cast steel. 

Steel Steam Pipe—5%4-inch I. D. with separator and ex- 

pansion joint in the line, both of steel. 

Condensers—Of special type for securing economical work- 

ing with small surface; %-inch tubes except in way of incom- 

ing exhaust, these tubes being 5g inch. Condenser constructed 

of Muntz metal and copper, 9 feet long, 3 feet in diameter, 

one for each engine. 

Boilers—Two Seabury watertube boilers, 15 feet long, 10 

feet wide, 9 feet 6 inches high, containing 3,950 square feet 

heating surface each and 110 square feet grate surface. Boilers 

constructed in the main of 34-inch O. D. tubing, except the 

three rows next to the fire, which are 1-inch O. D. Heater 

constructed of special drawn cast steel tubing. Boiler is 

double-ended, dry pipes take steam from two domes on each 

boiler. Designed to carry 350 pounds of steam, with an air 

pressure of 3 to 4 inches of water. 

Pumps—Two Blake feed pumps for each boiler, 7% inches 

by 5 inches by 8 inches, duplex, one in engine room and one in 

fire-room. Pump in engine room draws from the hot well, 

and is automatically governed by float valve. Pump in fire- 

room for emergency and make-up feed. Auxiliary air pump, 

Blake featherweight, 4 inches by 8 inches by 6 inches, simplex. 
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THE JOHN SHARPLESS AFTER WINTERING ON THE GALLOUP ISLAND SHOALS, 

Cooling Pictures for Summer Use. 

The steamer John Sharpless went aground on the Galloup 

Island shoal in Lake Ontario Dec. 9, 1910, and remained all 

winter. The accompanying illustration shows the vessel as she 

appeared in the first week in April, when she was floated by 

the wrecking firm of Baker & Reed, Port Huron, Mich. When 

the steamer went aground she had on board 70,000 bushels of 

corn, shipped from Chicago and destined for Ogdensburg, 

IN, Wo 

The Canada did not go ashore, but the accompanying picture 

shows that there was not much need for mechanical refrigera- 

tion on board when she entered Boston harbor one cold 

winter day some time ago. 

THE STEAMSHIP CANADA IN WINTER DRESS. 
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THE SUBMARINE VESSEL. 

BY K, DIETZE, 

No fundamental changes have taken place in the modern 

submarine boat within recent years. The trend towards a type 

lying midway between the first serious productions of the 

older designers of submarines and the extreme submersible 

exemplified by the French Narval becomes more and more 

pronounced. A general review of the submarine and sub- 

mersible question and a simple analysis of the general con- 

ditions of the problem may here be of interest. 

At an early period in the history of the submarine boat, 

remote as its first beginnings are, the experience was gained 

that a state of suspension of a body under water is possible 

only in theory, and that practically every excess of weight, 

however small, suffices to make it sink and every inconsider- 

able excess of buoyancy to make it rise. This is due to the 

uniform specific density of the water within the range of depth 

which practically comes in question for the movements of a 

vessel below the surface. Very different from this is the case 

of an aerostat, which always remains at a certain definite 

height in the air, depending, apart from accidental influences, 

entirely upon its weight and upon the gas with which it is 

filled. For the specific density and with it the buoyancy of the 

air becomes less with every increase of height, it being con- 

siderably compressed in the lower strata by its own weight. 

If W be the weight and V the volume of a balloon, yw the 

specific gravity of its gas filling, and vi that of the air at the 

intended height of suspension, then, approximately, 

W=V (11 — yw), and 71 — yw = —. 

V 

If, as in Fig. 1, the specific density y:1 of the air be now set 

off as a function of the height H above mean sea level (Curve 

a) and the specific density yw of the gas filling, which, with 

increase of height, is subjected to the same alterations as those 

of the air, be set back from Curve a (Curve b), it becomes 

possible (V being assumed constant) for every condition of 

loading to determine the approximate altitude H’ by the calcu- 

lation of the value of (v1 — yw), due to the weight and the 
finding of the corresponding point in the (yi — yw) Curve b. 
Water, however, is practically incompressible; that is to say, 

its specific gravity Y does not alter with increase of the depth 

H (Curve c). Consequently, since ¥ is itself constant, the 

volume Y cannot, in the submarine boat, be taken as constant 
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for a different height of suspension with varying weight W 

as in the case of the balloon. Similarly it is not possible to find 

a value of Y corresponding with a particular condition of load- 

ing W from the equation V K y = W (values of V and W 

corresponding with those for the balloon being assumed to 

exist)» From this it will be clear that the existence of a state 

of suspension for a boat under water, while theoretically pos- 

sible in itself, does not depend on the depth of immersion H. 

The hydrostatic pressure p = Y XX H, which increases 

gradually with the depth, and which, similarly to the aero- 

static pressure, is produced by the weight of the columns of 

water above the particles at the level H, takes the form of the 

FIG. 2. 

inclined straight line d without influencing the y (curve c) in 

any way. This pressure renders impossible the use of the 

ordinary ship form for submarine vessels. The salient feature 

of a submarine boat must accordingly be a completely 

closed-in, boiler-like hull, and a circular form of section for 

this is found to be the one best able to resist the external 

pressure of the water. The first serviceable vessels of the 

older pure submarine type, therefore, in many respects, re- 

sembled the ordinary fish-torpedo, the invention and practical 

development of which did much to help them forward. The 

form of the longitudinal section of the torpedo has been 

adopted by many designers also, while others have altered the 

profile of the hull proper by the addition of more or less 

symmetrical excrescences. The midship sections of these older 

submarine boats—or, more correctly, their largest transverse 

sections—were arranged in many cases at the half-lengths of 

the vessels, and in others at points further forward. In gen- 

eral these arrangements depended on considerations of 

strength, resistance and stability. 

Now since, as already stated, it was practically impossible 

to produce a state of suspension at any depth below the sur- 

face, it became necessary for the safety of boat and crew that 

diving be done with a small reserve of buoyancy, which may 

be called the permanent surplus, which then had to be forcibly 

overcome by special mechanical means. To effect this, ap- 

pliances of all kinds have been tried. Of these, only that of 

horizontal diving rudders has survived; for the fitting of 

special screw propellers for diving and other devices of the 

kind has been given up. True, the slight tactical advantage of 

being able to dive vertically had therewith to be dispensed 

with, since the horizontal rudders worked only when the boat 

was moving ahead or astern. Nowadays two or three pairs 

of these rudders are commonly distributed over the length 

of the vessel; when one pair only is applied they are fitted, as 

in the case of a torpedo, at the after end, and if possible in the 

wake of the propeller, where they work very efficiently. The 

effect of the diving rudders may be seen in Figs. 2 and 3. If 

in the case most commonly met with in which two pairs of 

rudders are fitted, C represents the above-mentioned per- 

manent surplus, and Ta and T» be the vertical components of 

the rudder blade resistances R, we can set 

Ta To _ 

ASX ap 2 OX = ¢C. 
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Further, if a and b be the distances of the centers of the 

hydro-dynamic resistances (practically the centers of means 

distances) of the surfaces of the diving rudders from the 

vertical axis through the center of buoyancy F and weight G, 

we have 

Ta T» Ta b 

<G=2X< < b and —— = ——. 

2 2 T» a 

2X 

The assumption is here made that the permanent surplus C 

lies in the vertical axis referred to. Otherwise a trimming 

moment C * # would also have to be overcome by the diving 

To this must be added another 

moment, which may be called the “moment of propulsion.” If 

P be the component of the propeller thrust (see Fig. 3) in the 

rudders during submergence. 

FIG. 3. 

line of longitudinal motion, and Rt the total resistance of the 

boat, with all rudder pressures, erections and appendices in 

the submerged condition, Rt will not, as a rule, fall in the 

direction of P, but, in view of the complicated resistances of 

the extensive erections, may generally be assumed to act at 

a somewhat higher level. This at once establishes the couple 

Rte X c =P Xc, the tendency of which usually is to raise 

the fore end of the boat, and which likewise has to be com- 

pensated by the action of the diving rudders. The last given 

equation thus takes the general form: 

Ta To 

xX @—2X 
2 2 

26 S<Kosr€X es P<esO 

The so-called permanent surplus buoyancy C, which is usu- 

must be capable of being reduced to the ordinary surplus C 

by the taking in of water ballast. As regards buoyancy, then, 

three different conditions of the boat have to be distin- 

guished (see Fig. 4): 

1. For surface runs the normal surface condition, in which 

displacement (Dy) = weight of vessel (W). 

2. The half-submerged or awash condition, in which the full 

amount of the ballast water Q has been taken in, and the re- 

serve buoyancy d is thereby destroyed. Here (D + d)y = 

W + Q. 

3. The submerged condition, in which the surplus buoyancy 

C is also overcome by the vertical components of the pressure 

of the diving rudders. Here 

Ta To 

2—-+52 

2 2 

(D+d+O)v=W+QO+ 

In contradistincfion to the pure submarine boats of older 

design, which during surface runs already swam on their 

circular sectioned hulls and which had to find room for the 

necessary ballast water QO within the latter (see Fig. 4a), the 

whole of the water is in the extreme type of submersible ban- 

ished from the inside of the inner hull and accommodated in 

external tanks. These latter, which represent such a marked 

new feature in the development of the submarine boat, were 

introduced by the former French Chief Constructor Laubeuf, 

who in the design of the Narval (Fig. 4b) arranged an entirely 

new outer skin round the hull proper to take the water ballast. 

It may readily be imagined that the space within the hull of 

the pure submarine boat of the older type was very much 

taken up by the requisite machinery, accommodation and crew, 

so that little room remained for the ballast water. The re- 

serve buoyancy d, which is equal to the ballast in amount, 

could, in consequence, not be very large; it was only about 

8 to Io percent of the surface-run displacement. The earlier 

submarine boats could, in consequence, not be marked out for 

any very extensive use—they were only fair weather weapons 

of defense. The Narval design changed all this at one stroke. 

The reserve buoyancy could be increased to any desired ex- 

tent, limits being put to it only by considerations of resistance 

and of the time taken to dive. 

The Narval brought a further very considerable improve- 

ment with her in so far that, by means of the added outer 

skin, it at once became possible to make use of the old well- 

Submerged Cond. 

ally represented by the whole or part of the volume of the 

conning tower situated on the top of the hull, amounted, in the 

pure submarine boat of older design, to from % to % a ton. 

It will at once be seen that this small surplus of buoyancy by 

which, during surface runs, the boat would alone project above 

water, would not suffice to provide the necessary seaworthi- 

ness and security. It became necessary, then, for the by far 

the most frequent surface runs to raise the boat higher out 

of the water; that is to say, to provide a certain freeboard, 

7. é., a larger amount of reserve buoyancy, which for diving 

WK 

Wi, Boltant-Water & 

i s a : & 

tried ship form for submarine vessels. In surface runs, in- 

deed, the older submarines showed some very objectionable 

peculiarities. In the first place, they shipped a great deal of 

water, and. in the second, they showed a strong tendency to 

cut under the surface. It became necessary, therefore, on 

surface runs to trim them by the stern by means of ballast, 

thus destroying a part of the reserve buoyancy and increas- 

ing the resistance. In the submersibles the latter of these 

drawbacks is avoided and the former considerably reduced. 

Meanwhile the stability conditions are, at least at the small 
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angles, considerably improved, the freeboard increased, and 

the range of vision enlarged. 

The Narval may be looked upon as an “extreme” design, in 

so far as practically the whole of the ballast water is removed 

from within the hull proper and placed in the external tanks. 

In the modern submersible (Fig. 4c), to which the designs of 

most of the navies now assimilate, only part of the ballast 

water, although the greater part, is arranged externally, while 

the rest is retained within the inner hull, so as to trim the 

vessel in the awash condition and to bring about an_ exact 

balance of the surplus buoyancy. The external tanks thus 

became somewhat smaller than in the Narval, a large part of 

the deadweight represented by the outer skin was saved, and 

in spite of this the remaining reserve buoyancy (30 to 50 per- 

cent of the surface-condition displacement) and the similarity 

to ordinary ship form were sufficiently preserved (Figs. 4c 

and 5). The permanent surplus buoyancy is increased to 

about 1.5 to 2 tons. In the fore body the modern submersibles 

sibility of vision is, unfortunately, still dependent on the 

makeshift assistance of the periscope, which can be with- 

Wind- 

lasses or capstans may eventually be worked by electricity. 

When anchors are carried at all they are usually of the mush- 

room description, and capable of being drawn completely into 

their hawse-pipes, thereby these adapting themselves best to the 

shape of the boat. 

banished from the submarine vessels; only on practice runs on 

which no dives are to be made are single small boats occasion- 

ally carried. 

The motor question cannot yet be looked on as solved in a 

uniform manner. For surface runs, however, the heavy oil 

motor may be considered to have finally established itself, and 

its recent practical improvement has done a great deal towards 

the development of the submarine boat in general. Preference 

is shown in particular to an engine resembling the quick-run- 

ning Diesel motor, which, even in France, where perhaps the 

drawn into the tower or into the interior of the boat. 

Life and working boats have been entirely 

sare almost exactly like torpedo boats, while the after body 

takes a somewhat different form, approaching to the well- 

‘known tetrahedron model. This form of after body offers 

“many advantages: including greater initial stability, improved 

‘conditions of resistance, wider play for variation in the diam- 

-eter of the propeller and more efficient working of the latter, 

because the water can very easily flow into it. Further, the 

facility of course-keeping in the vertical plane during sub- 

-surface runs is favorably influenced by the above-mentioned 

form of model, as will be seen further on. Extending over 

the whole boat is an erection, for the most part in tunnel form, 

exposed on all sides to the water, containing all the pipe leads. 

In many cases the erection is curved upwards in the fore body, 

whereby good working of the boat in a seaway is ensured. 

‘The inner hull accommodates itself as far as possible to the 

outward shape of the vessel; the pointed ends, forward and 

aft, have been cut off and replaced by strong, boiler-end shaped 

‘bulkheads. In the center of the pipe-lead tunnel, the top of 

which is utilized as a light platform deck, rises the conning 

tower, with its erections and appendages, which is itself 

‘strongly built to resist pressure and frequently armored. In 

it are the communication appliances, the periscopes, the steer- 

ing gears, the central cocks for working the ballast tanks, 

depth manometers and the electrically-worked distance indi- 

‘cators of the compasses. The latter are often arranged out- 

‘side the boat, on the one hand, because in the completely en- 

closed steel inner hull or in the conning tower the lines of 

force of the earth magnetic field are rendered almost immune, 

and on the other, because the effects of the free eddy currents 

within the boat, which are set up by the extensive electric in- 

:stallations, are thereby removed as far as possible. The pos- 

greatest number of experiments with different surface motors 

have been made and return has repeatedly been made to the 

old, well-tried steam engine, appears to be finally accepted. 

Small height, short and compact build, very small weight and 

absolute reliability in working are demanded; the exhaust 

pipe, or opening, is placed for the most part as high as pos- 

sible at about the after end of the pipe-lead tunnel, in order 

that the more powerful motors may during good weather be 

capable of being used in the awash condition also. For sub- 

surface runs, of course, electric motors are used which have 

to be continuously fed from a storage battery. This latter is 

filled with peat moistened with acid, and is usually completely 

cased in, and provided with small tubes in order that the 

acid may not easily run over when the boat is inclined in either 

the transverse or the longitudinal direction, and that the gases 

developed in filling and during consumption of current may be 

able to escape. Connection is established between the indi- 

vidual motors by means of electro-magnetic couplings, one 

each of which is arranged between the oil motor and the elec- 

tric motor, and between the latter and the propeller shaft. 

The electric motor is so arranged that it can be used as a 

dynamo, driven by the oil motor for the charging of the ac- 

cumulators; it is for the most part completely cased in, 

but in way of large cooling openings wound round with wire, 

so that any explosive gases that may be ignited at the sliding 

contacts are confined to the interior of the motor. The start- 

ing of the oil motors may be effected by means of the electric 

engines or by compressed air, a sufficient quantity of which is 

always carried by the vessel or can be produced on board. In 

regard to the voltage, it is not found desirable to exceed 220, 

on the one hand, for the safety of the crew and the prevention 
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of short circuit, and on the other in order not to affect the 

compasses, which at the best are very unreliable. 

In addition to its well-known advantages for ordinary ves- 

sels, the sub-division of the engine is further of special ad- 

vantage for sub-marine boats, because the smaller units can be 

more conveniently accommodated in the inner hull; and, 

moreover, in a submarne boat in submerged condition the 

turning action of a single screw must be especially unpleasant. 

Now, although in the newer type of submarine boats fault- 

lessly reversing heavy oil motors have been largely intro- 

duced, it has not been found desirable to dispense with the 

adjustable propeller blades. In engines of more than 200 to 

250 effective horsepower this is, no doubt, an unsatisfactory 

makeshift, which, however, it is not thought advisable to dis- 

pense with, because the power of the oil motors cannot, for 

surface runs, be varied within sufficiently wide limits, and 

because the previous determination of the under-water power, 

i. €., the suitable number of revolutions of the propeller de- 

signed for surface work is so difficult that the possibility must 

be provided of determining the maximum speed under water 

for each individual boat by experimental variation of the pitch 

of the propeller, without the power of the motors having to 

be reduced. 

Cases are also met with of threefold and fourfold sub- 

division of the horsepower, by which various combinations 

become possible. With three screws, for instance, the central 

engine could with advantage take the form of a larger, more 

slowly running oil motor (with small dynamo for feed pur- 

poses), to be used alone for surface running, whereas the two 

outer ones were electric motors to be reserved for diving. 

These two outer motors could, however, in addition be con- 

nected with oil motors of small power, so that for surface 

running all three propellers could be set to work without it 

being necessary to bring the accumulators into play. On the 

other hand, the parts played by the propellers and their motors 

in connection with submerged and surface runs may, on 

occasion, be interchanged, the screw or screws not doing work 

being in each case allowed to run free. Similar combinations 

can, to a more extended degree, be resorted to with four pro- 

pellers. All such variations depend on the calculation of the 

most favorable manner of overcoming the resistances. We 

here come to one of the most complicated and important 

theorems connected with the submarine boat. 

For surface work the determination of the engine power 

necessary for a given speed, of course, presents no greater 

difficulties than in the case of an ordinary vessel; the Mid- 

dendorf formula is said to give good results for modern sub- 

mersibles, when the power otherwise necessary is increased by 

30 percent to allow for the exceptional appendages of boats 

of this class, including in particular the torpedo exit ex- 

crescences and flaps. A good approximation is also given by 

(area of midship section) & V’° 

the formula wy; A. Py 2 iba 

m 

surface trim the coefficient m ranges between 3.1 to 3.3 for 

modern type boats with L : B from Io : 11.5, this embracing 

all additional resistances. 

For the determination of the resistances for the under- 

water runs, however, all the ordinary aids of this kind 

become useless, and only model experiments corrected by 

constants obtained from actual experience enable a prediction 

to be made for the under-water power of a boat of a particu- 

lar type. This is also to be expected. The effect of the com- 

plicated tower formation, the diving rudders, and the pres- 

sures on these, and the rest of the appendages, such as the 

tunnel, the forecastle, etc, cannot be put into figures. Very 

roughly speaking, an average boat of 300 tons surface displace- 

ment for 8 to 9 knots under-water speed requires as much 

power as for a speed about 12 knots at the surface, the re- 
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sistance of the horizontal rudders being in the former case 

included. As already observed, however, this uncertainty as 

to the speed that will be attained is got over by the adoption 

of adjustable propeller blades. With this the number of revo- 

lutions of the electric motors can be regulated at will. Mean- 

while it must not be lost sight of that for the employment of 

the electric motor as dynamo a particular number of revolu- 

tions is necessary, which the oil motor must, while developing 

the necessary power, be such as to admit of. There can be no 

doubt that for under-water work the old submarine boats 

with their circular-sectioned hulls, so long as these were not 

deformed by the fitting of external oil tanks, as in the modern 

English designs, gave better propulsive results than the 

present-day submersibles. This is probably the reason why 

many of the naval administrations have so long adhered to the 

pure submarine boat with its evident disadvantages. But the 

modern submersibles are so dimensioned that the resistance 

keeps within reasonable bounds, even under water. 

The accommodation of the ballast water in external tanks 

apparently offers advantages of such importance that a slight 

increase of resistance which accompanies it is willingly ac- 

cepted. What has been said in the foregoing about the ballast 

tanks will in general, with slight alterations, apply to the oil 

tanks also. In cases in which oil motors were applied to the 

old submarine boats, these latter tanks had also to be arranged 

within the hull. In the submersible boats they have made 

their way with the ballast tanks to the outside, their most 

suitable position being at about half-length of the boat, so 

that in case of an unequal consumption of fuel the slight 

leverages with which they act admit of the smallest possible 

trimming moments (Fig. 5). Just as the removal of the bal- 

last tanks to the outside brought with it an increase of the 

reserve buoyancy, so also the same maneuver with the oil 

tanks enabled these to have a much larger capacity; thus the 

radius of action of the modern submersible is, on the surface, 

far greater than that of the old submarine boats. Under water 

the case is different. Here a speed of about 9 knots and a 

radius of action of about 30 knots have to be made the most 

of. The space -won by the removal of the ballast and oil 

tanks had to be used for the accommodation of the storage 

battery, which, as a result of the considerable increase of the 

displacement and the consequent increase of the under-water 

horsepower, became much more bulky. On the other hand, 

the surface speed was increased to 16 knots, and it will be 

seen that the modern submersible is, under surface conditions, 

becoming more and more a serviceable weapon of offense. 

(To be concluded.) 

Tonnage and Trade of the Port of London. 

The increase by periods of ten years in the tonnage of 

British and foreign vessels entering the port of London from 

foreign countries and British possessions and coastwise (ex- 

cluding vessels from the Medway) to discharge cargo, estab- 

lishes the fact that, notwithstanding the gains made in other 

countries, the port of London still occupies a unique place 

in the world’s shipping, as the following statement giving the 

tonnage entered for 1889, 1899 and 1909 shows: 
From Foreign Countries 

and British 
Possessions. Coastwise. Total. 

YEARS. American Tons. American Tons. American Tons. 
Eo. op 000000000 8,456,000 4,852,000 13,308,000 
Wo boooudoD CONDO 10,571,000 6,664,000 17,235,000 
LN gooagcodeGou[ 12,999,000 7,246,000 20,245,000 

In the annual report of the port authorities the statement is 

made that the tonnage of ships which used the London docks 

during the year ended March 31, 1910, largely exceeded that 

of any previous year, and it is thought that the new schedule 

of dock rates, which went into effect on Jan. 1, 1911, will cause 

considerable additional shipping to enter the port—Daily 

Consular Reports. 
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A Twin Hatch Steamer with Central Deck Ballast Tank. 

In these days only those vessels which are carefully designed 

with a view to economy of working expenses and equipped 

with the most expeditious means for working cargo can hope 

to be kept fully employed. It is, therefore, imperative on the 

part of owners, as well as shipbuilders, to be keenly alive to 

any proposed improvements in the design and equipment of 

ships. One of the latest ship constructions is the invention 

of Mr. E. W. Ashby, a Tyneside naval architect, whose aim 
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Opening, 

are arranged from the tank to the sides of the ship. These 

beams could be placed diagonally similar to the members of 

Warren girders in vessels designed to carry oil in bulk, pre- 

venting most effectually the increased tendency to work in such 

a ship, due to the nature of the cargo. Web plates are placed 

inside the tank to transmit the thrust, while the necessary 

support is secured by wide-spaced, strong pillars, braced in 

order to connect the tank rigidly to the remaining structure. 

A center-line bulkhead could be substituted in oil steamers, 

in which vessels the deck ballast chambers would be useful 
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FIG. 1.—GENERAL ARRANGEMENT OF CENTRAL DECK BALLAST TANK STEAMER. 

is to embody in a cargo vessel costing approximately the same 

as one of usual construction possessing equal dead-weight 

capacity several important advantages. 

Referring to the illustrations, Fig. 1 represents the general 

appearance of the vessel. The distinguishing feature is the 

arrangement of continuous side hatchways on the deck, having 

deep coamings extending unbroken between the poop, bridge 

and forecastle. The outer coamings are fitted as close as 

possible to the sides of the vessel consistent with strength. 

Between the inner coamings is situated the working deck of 

the ship, raised considerably above the ordinary deck level, 

leaving 1 foot or less of these coamings standing above. This 

deck is continuous between the erections and can be gradually 

sloped as it approaches the bridge or poop in order to get the 

necessary tonnage openings in the end bulkheads of such erec- 

tions. Between the hatches and below this deck is situated 

a water-ballast chamber, extending down below the molded 

depth level and having sloping sides meeting at the base. This 

tank, as will be seen in Fig. 2, is continuous forward and aft 

of the machinery space, the longitudinal strength being amply 

preserved by the bridge side and deck plating, extending con- 

siderably beyond the ends of the tank. It will also be ob- 

served that the bridge sides are in line and continuous with 

the outer coamings of the hatehes. On the central raised deck, 

instead of the customary discharging gear composed of 

winches and derricks, etc., portable steam or electric cranes 

are used, moving along lines of rail attached to the deck and 

arranged to work self-filling and discharging grabs. This 

equipment, in conjunction with the long hatches on either 

side, will enable bulk cargo, such as coal, to be discharged 

with the minimum amount of labor. The cranes would pos- 

sess all the usual motions and be constructed with warping 

drums, dispensing with the needs of winches for maneuvering 

the vessel in harbor. 

The bollards, ventilators and other gear are also placed on 

this deck. 

Referring to the midship section, Fig. 2, it will be seen that 

to preserve the transverse strength at the deck strong beams 

for trimming purposes. It will be noted that half beams are 

not necessary, the flanged beams being of sufficient size to 

support the small width of deck. At the top of the hatchways 

are placed the usual webs, spaced 4 to 5 feet apart, supporting 

the wood or steel covers. Fig. 1 shows the arrangement of a 

steamer of handy size carrying about 3,000 tens dead weight, 

Fig. 2 being the midship section, while the group of three 

sections, Fig. 3 and the annexed table of data, compare the 

MIDSHIP SECTION / 

Portable Saddleback Shoot ~he 25:0"to 45:0" 

for Loading Purposes- Used Se rn 
in Vessels of Great Beam Sek, 

pb lsrantled stben nov inhse- -. Se Rails for Travelling Cranes 
2 .y Also serve as Longitudinal Tank Stiffeners. 

1056 
1 Hatchway 1,7 H ¥ 

. eae Rails & Stanchions. 

Wl sy 
Hatchway | 

Rail 

— Harbour 
Deck 

: Web Plates spaced 

| about 12:0"apart. Flanged Knee 
Plates at every 

Frame,no half 
' Deep Framing & Beams 
1 Side Stringers 1 

Strong Wide Spaced Beams, 
about 24:0"apart formed of. 
Single Angle or Equivalent. 

Braced 
.~ Wide spaced Pillars in way of 
\ Strong Beains formed of 4 
} Angles, or Equivalent, or a ain| 

! Continuous Centre line Bulkhead \| 
! in Oil Steamers. s 

iO, ‘e 

Depth|Mid 

J t Kc 1 1 

ereyoas 
.6“Beam 

von 

FIG. 2.—MIDSHIP SECTION. 

capabilities and advantages of the different arrangements of 

hatches and water-ballast tanks. The particulars given have 

been carefully based on those of a vessel of normal construc- 

tion, having the usual poop, bridge and forecastle, with two 

ordinary-sized hatches in each well. 

The advantages claimed for this construction are numerous. 

Considering first the structural arrangement, the vessel has 
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greatly increased longitudinal strength, due to a much larger 

percentage of the steel work at the deck being utilized in re- 

sisting longitudinal stresses than is ordinarily the case of 

steamers constructed with the usual hatches and winch plat- 

forms: moreover, the stiffening of the central tank longi- 

tudinally instead of transversely, as with side tanks, adds to 

the longitudinal strength. This would allow much greater 

length to depth than usual, also allowing the dead weight 

to be carried on a reduced draft of water relatively to that 

of a vessel of normal construction. The water ballast capa- 

city is about equal to that secured by the same vessel if con- 

structed with top-side wing tanks, about half of the total bal- 

ORDINARY COLLIER 
ARRANGEMENT ARRANGEMENT 

oie Long & Wide 
Hatchways ) 

F1G. 8.—COMPARISON OF TY¥VES. 

last being carried at the deck, and the compartment being 

arranged along the center line of the vessel would prove free 

from straining and leakage. The actual capacity of the tank, 

of course, is to some extent governed by the width of hatches 

required. The disposition of the ballast and its influence on 

the metacentric height and draft in ballast, as shown by the 

data given, should produce a steadier and more comfortable 

ship when in such trim, without undue strains. Perhaps the 

most important advantage gained by this method of construc- 

tion, viewed from the shipowners’ standpoint, is the increased 

immersion allowed this type of vessel by constructing the deck 

ballast tank partly above the molded depth level, which, in 

‘conjunction with the continuous side hatchways, forms a sub- 

stantial erection, connecting up the ordinary erections and 

giving extra strength and reserved buoyancy, so that with little 

increase in the weight of steel structure over that of the 

normal vessel a valuable reduction of the freeboard, and 

therefore a considerable increase in the dead-weight capacity 

of this ship, is gained, by the arrangement of the hatches and 

the formation of two trunks or teeders to the hold proper, 

COMPARISON OF TYPES. 
Type Type Type 

Item. A, b. Ce 
1. Total estimated weight of steel....Percent 100 102 103.5 
2. Weight of ship completed p0g0a00000000 Tons 1,310 1,350 1,350 
2, Dead: Wel ghtmcapacityapererrercicte cert Tons 3,110 3,070 3,410 
4 Net tonnag erase acheter iecenioeee Tons 1,030 1,180 1,020 
5. Total cubic capacity, including bunkers 

(and top-side tank)............. Cubic feet 154,850 162,550 176,050 
6. Cubic capacity, excluding bunkers..Cubic ft. 148,400 156,100 169,600 
7. Capacity available for untrimmed coal 

CALL Ob secies yee cele Gee ene Cubic feet 112,900 138,800 141,000 
8. Total” water-ballast capacity............ Tons 769 765 1,295 
9. Mean draft with ballast and permanent 

bunkersiefenieeiticas eee. ey ky” 107.2” 12/ 0” 
10. Metacentric height with ballast and 

bunkers\!.): isis. vee stiieee eee Orne 8 0” US 4’ 3” 
11. Deadweight += net tonnage............ Tons 3.02 2.12 3.34 
12. Total cubic capacity (5) + net tonnage, 

Cubic feet 150 144 1738 
18. Capacity for untrimmed coal cargo (7) + 

Netmtonnag emer Cubic feet 110 123 188 
14. Total cubic “capacity (5) + deadweight, 

Cubic feet 50 53 51.5 
15. Capacity for untrimmed coal cargo (7) + 

Gordie: sieteleleleletsisieteteevetlereiereiare Cubic feet 36 45 41.5 
16. Deadweight + weight of steel (1), 

Percentage 100 96.5 106 
17. Total cubic capacity (5) + weight of steel 

(ab) aooodob0coGghoaddoboDUdaGbua0b Percentage 100 103 110 
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enabling such a ship to carry full cargoes of grain in bulk 

and dispensing with the necessary bagging otherwise required 

by law, while the expense of fitting shifting boards at the 

center line is reduced to about half, as the quantity required 

is necessarily small, the deck tank taking the place of the 

upper portion of these boards. By tapering the tank prac- 

tically to a point at its lower extremity, and having the hatch 

coamings closer than usual to the sides, a self-trimmer is pro- 

duced. Compared with other types, a greater percentage of 

the hold and hatch space can be filled without any trimming. 

The Wrecking Submarine Boat Vulcan. 

The Vulcan was designed by the French government to 

assist in case of accident the submarine vessels of their navy, 

and her building was kept very secret, but we were able to 

obtain a photograph, which we give in this issue. She 

is designated, however, in the French navy not as a wrecking 

boat for submarines but a steam lighter. Her dimensions are 

as follows: 

Motaliwlenethtevers | scseyevenis onsets 141 feet. 

BsqerOINe loreaGlN cooccoccccges .... 22 feet 6 inches. 

IDSPb ito aata ac Cobre REE eC ce ... It feet 10 inches. 

Indicated horsepower ............. 450 

Speed eee ene salir mivonnationnvenee EETTOKNO tse 

She is built entirely of steel and very stoutly. She is 

double bottom fore and aft, this double bottom having a height 

of 4 feet most of her length. The compartments adjoining 

the engine and boilers are watertight. She is divided into 

eight longitudinal compartments. She is fitted with a single 

STEAM LIGHTER USED AS A WRECKING BOAT FOR SUBMARINES, 

marine boiler, which furnishes steam to the main engines and 

the auxiliaries. 

Her main engines are triple-expansion with three cylinders, 

making 105 revolutions, giving a speed of 11 knots. 

On her trial trips she ran over 12 knots. She is fitted, it 

will be noticed, with davits in the bow, the use of which is 

apparent. 

Just how this vessel will act when needed is a question 

which is yet to be settled. 

Recent Trials of U. S. Battleship Utah. 

With the recent trial of the Utah-the United States Navy 

Department is in possession of data of three Dreadnoughts 

which, while not. identical in size or power, are sufficiently 

near to enable valuable and instructive comparisons to be 

made. 

The Delaware and North Dakota have identical hulls and 

are nominally of the same power. The Utah is of the same 

length as the other two, but has 3 feet more beam and about 
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18 inches more draft, so her displacement is nearly 2,000 tons 

greater. She is fitted with Parsons turbines. 

In the case of these three ships the boilers are Babcock & 

Wilcox, of standard construction, as supplied’ to the United 

States navy for large vessels. The boilers of the North 

Dakota and Delaware have 1,439 square feet of grate surface 

and 61,950 square feet of heating surface. The Utah has 1,428 

square feet of grate surface, with 64,308 square feet of heat- 

ing surface. 

The following are the results of the Utah’s official trials at 

three rates of speed, but it will be noted that the horsepower 

is only on the main shafts of the turbine and does not include 

the auxiliaries: 

Duration of trial (hours)..... 4 24 24 

Number of Parsons turbines in 

{ISO no oon cocaine eae obi alc 4 5 6 

Speed developed (knots)...... 21.04 19.2 12.02 

SiiaitehorsepOwenne erence 27,038 17,150 3,938 

Revolutions per minute....... 323.4 281.7 172.5 

The Delaware on trial made a maximum speed of 21.56 

knots, with 29,043 horsepower for all purposes. The North 

Dakota made 21.01 knots, with 32,307 horsepower for all 

purposes. 
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Economical Results Obtained with a Loading Plant. 

The enormous savings which can be made with modern 

loading appliances are shown by figures covering the per- 

formance of a new type of crane erected for the first time at 

the Grasbrook Gas Works, Hamburg, the characteristics of 

which can be seen in the illustration. The figures will be found 

of special interest, as a comparison is made with former 

mechanical appliances instead of with manual labor. 

In bringing the jib of this crane into working position it does 

not drop in the usual way, as its special support on two hinged 

rods enables it to slide under the tackle, and thus make room 

for the action of the grab. Thus on sailing vessels the other- 

wise frequent and extensive repairs to the tackle are avoided, 

and on steamers there is no danger of collision with the wires 

for wireless telegraphy. The whole work, in particular the 

changing from one ship’s hold to the other, is much simplified, 

so that the working pauses are reduced to a minimum. The. 

result of this is an extremely good average capacity, which was. 

assumed at 75 tons per hour for each crane, although, as a 

matter of fact, an hourly capacity of roo tons has been at- 

tained, and even considerably more when the conditions have 

been favorable and the hatchways of the steamers of sufficient 

width. 

The statement of the savings made is even more remarkable. 

Formerly the coal vessels were unloaded by means of a 

A NEW TYPE OF CRANE FOR WHICH GOOD RESULTS ARE CLAIMED IN LOADING STEAMSHIPS. 

The Argentine Republic Minister of Public Works has 

signed a contract for the construction of a drydock at Puerto 

Belgrano capable of holding the large battleships now being 

constructed in the United States for government of Argentina. 

The cost will reach $6,369,000, and the work is to be completed 

in three and one-half years, meeting the rapidly increasing 

demands for docking facilities for naval and mercantile vessels. 

hydraulic and a steam crane, by lowering small trucks of 1-ton 

capacity into the ship and loading them by hand. During this 

operation two men were required to control the cranes, with 

an additional laborer on the steam crane, two men to direct 

the trucks, and twenty men to shovel in the coal, or a total of 

twenty-five hands. The discharge of the coal, including trans- 

porting to the coal sheds over an average distance of about- 
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390 feet, cost about 6%4d. per ton, and about Yd. extra for 

steam and lubricating material, so that the total cost of dis- 

charging came to about 634d. per ton. 

Compared with these figures, the attendance on the two 

unloaders already erected (two further cranes are at the 

present time in course of construction) is very insignificant, as 

only two crane operators and four men in the ship—or together 

six men—are required, representing a saving of no less than 

nineteen hands. The cost of discharge and transportation to 

the sheds now amounts to about 3d. per ton, with an extra 

114d. for current, which will, however, later fall to about 34d., 

so that about 334d. will be paid instead of the 634d. under the 

former arrangement. ‘This represents a saving of about 50 

percent on working expenses, or a profit per annum of about 

$6,570 (£1,350), assuming the present traffic of 100,000 tons. 

In addition to this amount the allowance for reduced time 

required for unloading, which is calculated at fixed standards, 

must be taken into account. The time allowed varies according 

to the size of the steamer, but averages thirty-six hours per 

1,000 tons, and an allowance of 6s. is made to the gas works 

for every hour saved. Now, assuming an average capacity of 

100 tons per hour for each unloader, 1,000 tons can be dis- 

charged in five hours with the two cranes already erected, or 

an average of thirty-one hours for 1,000 tons, or more than 

244d. per ton; even in practical work on a large bulk of coal 

there was found to be an actual saving of 134d. per ton. To 

keep on the safe side we will therefore take the latter figure 

as a basis, and even this shows a saving for reduced time in 

discharging of about $3,407 (£700) per annum, which is in- 

creased to about $0,733 (£2,000) by the reduction in the sum 

paid for wages. 

When the gas works are fully built to consume 360,000 tons 

per annum, the actual saving will be no less than $3,504 

(£7,200). As soon as the two new cranes are completed the 

plant is also intended to transfer coal from seagoing vessels 

into barges, as shown in the illustration, for the use of the 

gas works Barmbeck and Billiwarder. For this service an 

allowance will be made to the Grasbrook works of about 834d., 

this rate including about 234d. for the cost of current. The 

profit here will therefore be about 6d., or, including the saving 

for reduced time in unloading, 734d., which would represent 

a further profit of about $28,226 (£5,800) on a yearly con- 

sumption of 180,000 tons. The total profit accruing per 

annum is therefore no less than $63,265 (£13,000), which would 

cover the entire cost of the plant in about one year’s time. 

This plant has been constructed by Messrs. Adolf Bleichert 

& Company, London and Leipzig. 

TWIN SCREW PASSENGER STEAMER PRINCE 

RUPERT. 

The Prince Rupert was built by Swan, Hunter & Wigham 

Richardson, Ltd., at Wallsend-on-Tyne, to the order of the 

Grand Trunk Pacific Railway Company of Canada. R. L. 

Newman superintended the building of this vessel and another 

similar one. These steamers inaugurate a new service be- 

tween Prince Rupert, which is the western terminus of the 

Grand Trunk Pacific Railway, and Vancouver, and thence to 

Victoria at the southern end of Vancouver Island, and on- 

wards to Seattle or Tacoma. 

The steamer has a smart appearance with its straight stem 

and cruiser stern. There are two pole masts and three fun- 

nels, the center one bearing the flag service of the company, 

viz.: a maple leaf in a circle traversed by a band bearing the 

initials G. T. P. The rounded cruiser stern has been adopted 

in order to obtain the best lines to give high speed. On ser- 

vice the ship will run at 17 to 18 knots an hour, though about 

19 knots may be attained. The principal dimensions of the 

Prince Rupert are 320 feet over-all in length, 42 feet 2 inches 

in breadth, with a depth of 18 feet to the main deck. The ship 

is built to the highest class under the British Corporation sur- 

vey, and also complies with the Board of Trade regulations 

for passenger steamers. The gross tonnage is 2,850. The 

engines and boilers, with Howden’s forced draft, were con- 

structed by the Wallsend Slipway & Engineering Company, 

Ltd. The former consist of two sets of triple-expansion en- 

gines, balanced on the Yarrow, Schlick and Tweedy system. 

On the shelter and shade decks are staterooms of two berths 

each for about 220 first class passengers. There are also a few 

sets of staterooms en suite on the shelter deck amidships. 

Second class passengers are carried on the main deck forward. 

When occasion arises about 1,500 excursionists can be taken 

on board. A pleasant feature of the first class accommoda- 

tions are two spacious corridors running fore and aft, one on 

each side of the engine casing, and to enhance the general ap- 

pearance light is given from several domes in a long roof, 

which also has a clerestory. This design, besides affording 

plenty of light and ventilation, gives a lofty appearance to the 

interior. The dining saloon on the main deck is at the ex- 

treme after end of the vessel. The rounded shape of the 

cruiser stern makes a handsome room, which is furnished and 

paneled in oak. Instead of having large tables there are 

several small ones placed in bays. Immediately forward of 

the dining saloon are the stewards’ pantries and the kitchens. 

At the after end of the shade deck is a handsome smoke- 

STEAMSHIP PRINCE RUPERT FOR THE GRAND TRUNK PACIFIC RAILWAY COMPANY. 
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room for first class passengers, paneled in fumed oak. The 

second class smoke-room is at the forward end of the shelter 

deck. There are special accommodations for ladies in the 

shape of a music room, daintily furnished in light colors, the 

painting being white enamel. The main staircase is a notable 

feature, the paneling of the walls being in white enamel and 

the balustrades of wrought iron elegantly designed. The 

promenade on the shade and boat decks is spacious. On the 

shade forward of the funnels is the observation room, pan- 

eled in maple and sycamore. This room is specially lofty and 

well lighted by very large square windows, allowing passengers 

to have an uninterrupted view of the scenery en route. The 

cabins in all the deckhouses have wide rectangular sliding 

windows, provided with jalousie screens. The Prince Rupert 

has a wireless telegraphy installation, refrigerating machinery 

for ship’s stores and dairy produce, electric light and steam 

heating throughout. The rudder is of the balanced type, 

wholly below the 
steering gear. 

waterline, and is actuated by a telemotor 
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have been thoroughly insulated and arranged for the carriage 

of fruit cargoes in bulk, and the preservation of these cargoes 

is ensured by the installation of an efficient plant of re- 

frigerating machinery for the provision of cooled fresh air, 

which is delivered through ducts to each of the compartments 

by electrically-driven fans, thus securing the maintenance of 

an equitable temperature at all times. Access to the holds is 

by four large hatchways, equipped with steam winches, der- 

ricks and other appliances necessary for expeditiously dealing 

with a general cargo and fruit in bulk, while a special steel 

derrick is provided for lifting exceptionally heavy weights. 

The vessel is propelled by a set of improved triple-expansion 

engines, supplied with steam from five single-ended steel 

multi-tubular boilers working under forced draft. The 

Metapan has been built under special survey for the highesv 

class in the British Corporation Registry of Shipping, and 

fulfills the requirements of the British Board of Trade and the 

United States Steamboat Inspection Service. 

This vessel is a striking example of the embodiment in one 

STEAMSHIP METAPAN DESIGNED FOR THE WEST INDIAN FRUIT TRADE. 

FRUIT STEAMSHIP METAPAN. 

The Metapan is the twelfth vessel built by Messrs. Work- 

man, Clark & Company, Ltd., Belfast, for the Tropical Fruit 

Steamship Company, Ltd., Glasgow (Messrs. Clark & Service, 

managers), and, like her sister vessels the Santa Marta and 

Almirante, has been specially designed and constructed for the 

West Indian fruit trade. She is 394 feet in length and has 

a gross tonnage of over 5,000 tons. A special feature of the 

vessel is the accommodation for over 100 first class pas- 

sengers. The staterooms are roomy, arranged for two and 

three persons, and include a number of special rooms with 

iron bedsteads and artistic furniture and having lavatories 

adjoining. The public rooms include a large, well-lighted 

dining saloon, with tables arranged on the restaurant system; 

a spacious entrance hall, arranged so as to mitigate as far as 

possible the congestion which frequently occurs at time of 

embarkation; a luxurious music room, opening off the en- 

trance hall, and a comfortable smoke-room. All these rooms 

have been arranged and furnished with a view to securing the 

utmost comfort and pleasure of the passengers, the furnish- 

ings and decorations being of the most luxurious and artistic 

character, while the lighting and ventilation of all the rooms, 

private and public alike, have received most careful con- 

sideration. 
The cargo space is divided into eight compartments, which 

design of the features developed in recent years to provide for 

the comfort and safety of passengers and the economical dis- 

tribution and handling of freight. The trials and the initial 

voyage of the ship proved the efficiency and reliable action of 

her propelling machinery. 

ENTRANCE HALL ON THE METAPAN. 
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New Vessels for the Porto Rican Service. 

Steamships Corozal and Montoso have just been added to 

the fleet of the Porto Rico Line. The design and specifica- 

tions for these vessels were prepared under the direction of 

Mr. Franklin D. Mooney, vice-president of the line, by Theo- 

dore Ferris, of Cary Smith & Ferris, the New York architects. 

International Marine Engineering 
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Lemetin Over alls occccesccvgcnunscee 347 feet 7 inches. 

Leman CLIO WEIS) oon occoccoc0000000 334 feet 5 inches. 

Beek, wNOlldledl). cocvnccoccdo000 ..-. - 40 feet 9 inches. 

Depth, molded to main deck......... 25 feet. 

ILGEGL GHAI octco00000H00c00 vst 5 AZO tee, 

The vessels were built under special survey of Lloyds and to 

their highest class. They make a speed of 10 knots in ser- 

The vessels were built by the Newport News Shipbuilding & 

Dry Dock Company. The contract for both vessels was let 

on July 12, 1910; the keel of the Corozal was laid on Septem- 

ber 28; the vessel was launched on December 31, and left the 

builder’s yard on February 19. This is a record of 188 work- 

ing days from contract to completion. 
The vessels were designed for the sugar and general mer- 

chandise trade, with a steel lower deck, cargo ports, large 

hatches and a specially complete outfit of winches and cargo 

booms. The dimensions are as follows: 

AFTER DECK OF THE MONTOSO, 

A RECENT ADDITION TO THE FLEET OF THE PORTO RICO LINE 

vice when loaded with about 4,700 tons deadweight. This 

speed is maintained on a consumption of 22 tons of coal per 

day. The vessels have a complete double bottom all fore and 

aft, a complete lower deck, and the main deck is flush with the 

steel bulwarks. There are two tiers of steel houses amidships, 

with teak pilot house above and a small steel house aft. There 

are two masts and two derrick posts, with a total of eighteen 

cargo booms, one of which is designed to handle 30-ton loads. 

The booms are served by eleven winches. Two of the cargo 

hatches have a length of 26 feet, two 23 feet 10 inches and one 

FORWARD DECK OF THE MONTOSO. 
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13 feet. The beam stanchions are wide-spaced, with girders 

and a watertight bulkhead is fitted to divide the fore hold. 

There are four cargo ports on each side for trucking freight 

from the lower deck. The machinery is located amidships 

with a large cross bunker below the lower deck. The space 

between the lower and main decks abreast the machinery 

casings is arranged for carrying either coal or cargo. The 

total space under deck available for cargo is about 236,000 

cubic feet. The officers have very complete quarters in the 

STEAMSHIP CARTIER 

*midship houses. The firemen and seamen sleep in the after 

house and mess amidships. 

The machinery consists of three single-ended Scotch boilers 

built for 190 pounds working pressure, natural draft, and 

one triple-expansion engine with cylinders 2114 inches by 36 

inches by 63 inches diameter by 42-inch stroke. The steam 

auxiliaries are unusually complete. The propeller is of the 

sectional type with manganese bronze blades. In accordance 

with the general custom the main machinery was built at the 

International Mlarine Engineering 

RECENTLY BUILT FOR THE HYDROGRAPHIC SERVICE OF THE CANADIAN 

The twin-screw steamship Cartier 

Hunter & Wigham Richardson, Ltd., 

yard, Walker-on-Tyne, for the hydrographic service of the 

Canadian government, is illustrated in the accompanying en- 

gravings. 
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shipyard, and the detached pumps, except the circulating pump, 

together with the deck machinery, were built by outside manu- 

facturers. The machinery develops about 1,300 indicated 

horsepower in service at sixty-nine revolutions per minute. A 

third vessel of identical design is under construction at New- 

port News for the same line, building under the supervision 

of the designers. The three pictures give an excellent idea of 

the general appearance of the vessels and of the unusual 

cargo-handling appliances. complete 

GOVERN MENT. 

CANADIAN SURVEY STEAMER CARTIER. 

r, built by Messrs. Swan, 

at their Neptune Ship- 

The Cartier has been specially designed for survey 

work principally on the eastern shores of Canada, and in its 

design and equipment regard has been paid to the fact that on 
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occasion voyages will be for long periods. The general par- 

ticulars of the vessel are as follows: 

Tength ayn is satedeta sevdheley st devebeeem staat: 173 feet 6 inches. 

Bread thy..cis atjeetsere aastee re ic eorerars 29 feet 1% inches. 

Depth, molded to upper deck....... 15 feet. 

(GHROTS WOTEKRS 5 ooccod0g00000000000 555.7 tons. 

Net: tonnagevniwan seer ricer ee 234 tons. 

Deadweight capacity = seas 230 tons on 11 feet. 

Displacement. ijn cinincepeeeteeee 1,035 tons. 

Draft acne. citeo sere eee eee 12 feet 8 inches. 

Service speed) on trialee-secerieior: 11% knots. 

The Cartier is fitted with twin-screw triple-expansion en- 

gines, with cylinders 111% inches, 18 inches and 31 inches by 

24 inches stroke; is supplied with steam by two cylindrical 

multi-tubular boilers, 10 feet 6 inches diameter and 11 feet 6 

inches length, having a pressure of 185 pounds, and working 

under Howden’s system of forced draft.. As will be seen by 

a reference to the drawing there are many watertight com- 

partments in order to ensure the safety of the vessel when 

in uncharted waters. On the lower deck, aft, is accommoda- 

tion for the hydrographic staff, consisting of saloon, bath- 

rooms, living room and four staterooms; and, forward, on the 

same deck is accommodation for the petty officers, seamen and 

firemen. On the main deck, aft, is a deck saloon and mess- 

room for the hydrographic staff, with pantry and stewards’ 

stores adjoining, and forward is the messroom for the navi- 

gating and engine staff, with pantry and stewards’ stores and 

two staterooms for the second and third engineers and mate. 

In the forecastle side houses is wash-room and bath-room 

accommodation for the crew and petty officers on the port 

side, and carpenters’ shop and coal storage on the starboard 

side, while immediately under the forecastle is storage room 

for gasoline in tanks. On the shade deck is a “Lucas” sound- 

ing machine, arranged on the bulwark rail on the port side, 

and towards the center, abaft the main mast, is a double- 

cylinder vertical sounding winch, constructed by Messrs. 

Clarke, Chapman & Company, Ltd., of Gateshead-on-Tyne. 

This winch has cylinders 5 inches in diameter and 6 inches 

stroke, and is fitted with whipping drum 934 inches in diam- 

eter keyed directly onto the crankshaft. The drum is fitted 

outside of the frame clear of the engine, while the other end 

of the shaft is fitted with brake hand-wheel. The winch has 

reversing valve, screw-down stop valve, etc., and is mounted 

on a cast iron bedplate with a trough cast on it to prevent oil 

and water running over the deck. Amidships on this deck is 

the chartroom and pilot-house, with bedroom and day room 

for the sailing master. The chart room, 15 feet by 7 feet, is 

fitted with a special drawing table, 5 feet by 10 feet, built in 

three thicknesses of pine, the front and frame being of oak. 

There is accommodation for a total crew of forty-three, in- 

cluding officers and engine men. The auxiliary machinery 

consists of a steam windlass (Clarke, Chapman & Company), 

steam and hand-steering gear, by John Hastie & Company, 

Ltd., of Greenock, and a refrigerating engine of the No. 3 

single vertical marine (CO:) type, by Messrs. J. & E. Hall, 

Ltd., of Dartford, Kent. There is steam heating throughout 

the vessel, and in all rooms and toilets, with the exception of 

those under the forecastle, are steam radiators, each having 

25 square feet of heating surface for every 1,000 feet. 

As the Cartier may be required to work in extremes of tem- 

perature, an elaborate system of ventilation has been intro- 

duced. In shallow water the staff of the Cartier will leave 

the steamer and conduct surveys in launches and boats, after- 

wards returning to the vessel to work up their observations. 

Accordingly, there are provided two gasoline (petrol) launches, 

each 27 feet by 6 feet 7 inches by 3 feet, as also two gigs, 27 

feet by 6 feet by 2 feet 5 inches, and one dinghy, 18 feet by 5 

feet 4 inches by 2 feet 2 inches. The steam winches, provided 

for the housing of the boats, are arranged with special leading 

blocks, so that they may be used for hoisting any one of the 

four boats. There is an electric searchlight on the bridge, 

and the other special outfit of the vessel comprises a standard 

compass of the Lord Kelvin navy pattern, while the steering 

compasses include a Ritchie standard compass and a Wilson & 

Gillie compass. The Cartier was built from the designs and 

under the superintendence of R. L. Newman, of Victoria, 

B. C., consulting naval architect for the Canadian government. 

French Turbine Steamer Charles Roux. 

The most notable feature of this new addition to the French 

mercantile fleet is her turbine machinery, the first to be in- 

stalled in so large a French-built steamer. Her speed of 

20 knots will reduce the cruising of the Mediterranean from 

Marseilles to Algeria very considerably. In fact, she will 

make the passage in twenty hours. The following are her 

general dimensions: 

ene thvoversallRaeceeeereoeneeeen ce 400 feet 8 inches. 

Length between perpendiculars..... 378 feet 5 inches. 

IEICE Unde IANS Giniaiatols slot hue aLe ae ee cicete 45 feet 7 inches. 

IDepthara wee Ae eee hie icra 26 feet 2 inches. 

IDyrarie, tioramGl oocococco0acoc0u0es 15 feet 1 inch. 

Draft casternt- pea eee ee caer tc 20 feet 4 inches. 

Displacementyetit| el oacdiaeemerere nic 4,610 tons. 

Grossinegisterm seer tie acter ee 4,104 tons. 

INiet ‘negistentencanciseiirine oe seek 3,055 tons. 

lindicated@horsepowenmenrereee cee 10,000 

Mean speed in service............. 20 knots. 

Accommodations for passengers on this steamer are 

superior to those of La Provence. The hull is built of mild 

steel from latest improvements in order to obtain the highest 

rating in the French Bureau Veritas. 

A double bottom has been worked from stem to stern, with 

a total capacity of 197 tons of water, which is quite sufficient 

to give the vessel the best trim. She is divided into eleven 

watertight compartments and fitted with watertight doors, 

which may be closed from the navigating bridge in forty 

seconds, ; 

Vertically, she is divided by three steel decks, worked from 

end to end. The twin deck is used for third class passengers; 

the main deck for first, second and third class passengers and 

crew; the spar deck by the first and second class passengers 

only; the promenade deck is used exclusively by first class 

passengers. 

The turbine engines are by far the most interesting part 

of the ship. They are located in a special watertight com- 

partment, situated very far aft. They require considerably 

less room than the reciprocating type of engine, and are at the 

same time extremely simple to handle. 

These turbines drive three propellers, 6 feet 3 inches in 

diameter each, with a pitch of 5 feet 7 inches, and they are 

run at 440 revolutions per minute. 

The central propeller is driven by the high-pressure tur- 

bine, and the two outboard propellers are driven by low- 

pressure turbines. 

Steam is supplied to the main engines-as well as to all 

auxiliaries by eight cylindrical marine type boilers fitted with 

the Howden forced draft. They were built by the Chantiers 

de l’Atlantique, and the turbines were built by the Electro 

Mecanique Company of L’Bourget, Paris. The dimensions are 

as follows: 

Weng thi son) terre oe lei reir 11 feet 2 inches, 

Diameter ic sabia doen eee ae 16 feet I inch. 

INumberor tunnacessemneeeeereir 32 
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IFICANE? GUOVRIASE 4 cocoe0oac ‘eee 2 23,7Losquarel feet: 

Working pressure ..........-..... . 157 pounds. 

Two big funnels are used. The lighting throughout the 

ship is electrical, 900 lamps being provided. The air of all the 

compartments and the hold is renewed ten times per hour. 

Steam radiators are supplied throughout which are able to 

maintain under all conditions a temperature of at least 70 

degrees F. Refrigerating apparatus is supplied in order to 

care for the fruits which are a large part of the cargo from 

Algeria. Most of the auxiliary apparatus is electric-driven. 

Bow=on Collisions. 

The ‘result of a bow-on collision with an iceberg is shown 

by our illustration. The Columbia of the Anchor Line ran 

into an iceberg at a very slow speed during a dense fog, and 

while no lives were lost several passengers were quite severely 

injured, being thrown down by the impact. It is not hard to 

imagine what would have been the fate of the vessel if her 

speed had been even moderate. In this case the wireless 

apparatus was in working order, but the operator was unable 

to pick up for a considerable time either a ship or station. 

The value of strong bulkheads is most clearly evident here, as 

without them the accident might have been a catastrophe or 

even a mystery. 

In the English Channel the steamers Josephine and Dobrogea 

collided, and we reproduce a photograph of the Josephine’s 

bow. The plates on the port and starboard bow seem to have 

been most symmetrically forced back and the stem maintained 

its vertical position. The quick bend of the metal on the star- 

board bow resulted in cracking the material, as can be clearly 

seen. Neither of these vessels required assistance to make 

their ports after the accident, and here again the value of the 

bulkheads is made apparent. 

DAMAGE TO A LAKE FREIGHTER AFTER SINKING A STEAMSHIP. 

In July the Great Lakes freighter William Henry Mack 

during a dense fog rammed and sank the steamer John 

Mitchell in Lake Superior. The accompanying picture shows 

the serious damage done to the bow of the Mack. She was 

hauled out for repairs in the yard of the American Ship- 

building Company. These illustrations show the local weak- 

ness of steel ships, but they emphasize the value of collision 

bulkheads when built sufficiently strong and watertight. 

CRUMPLED ECW OF THE COLUMBIA AFTER COLLIDING WITH AN ICEBERG. 

(Photograph by Levick) 

BOW OF THE JOSEPHINE AFTER COLLISION, SHOWING CRACKED METAL, 



A STEAM TRAWLER FOR THE FRENCH 

Steam Trawler Notre Dame des Dunes. 

The steam trawler Notre Dame des Dunes was built for the 

French Newfoundland fisheries, and by Messrs. Cochrane & 

Sons, Selby. Her length is 160 feet; beam, 25 feet, and draft, 

14 feet 6 inches. The engine with which she is fitted was built 

by Messrs. Amos Smith, of Hull. The cylinders are 14, 23 
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NEWFOUNDLAND FISHERIES. 

A Speedy Boat. 

The motor boat Tyreless IIJ., built by Messrs. J. W. 

Brooke & Company, Ltd., Lowestoft, for Mr. F. Gordon Pratt, 

is one of the very interesting boats of the season. After she 

was launched there were only two days for tuning her up in 

preparation for the eliminating trials of the B. I. trophy. 
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INBOARD PROFILE OF THE NOTRE DAME DES DUNES. 

and 38 inches in diameter, the stroke being 27 inches. The 

boilers are of Scotch marine type, 14 feet 3 inches in diameter 

by 11 feet long, and carry a working pressure of 180 pounds. 

The steam trawl winches have great capacity, being able to 

carry 1,000 fathoms of warp on each drum, and all appliances 

fitted are of the best for deep-sea fishing. An electric light 

plant furnishes light for all hands, adding to the comfort of 

the officers and crew. The arrangement, as shown in the 

sectional view, is worthy of study. Great care has been taken 

to obtain an extremely large coal storage, necessitated by the 

vessel having to keep the sea for a long time. Two spare 

coal bunkers are provided, whose contents can be reached 

through a tunnel. The main coal bunkers extend aft on each 

side of the boiler-room to the engine-room, and forward of 

the engine-room completely across the ship between frames 

31 and 47. The engine-room force is berthed just abaft the 

engine-room, but not on the same level as the engine-room 

floor, but above it. These quarters are comfortable and con- 

veniently situated for those in charge of the engine-room. 

The crew are all berthed forward, while the officers are quar- 

tered amidships in the deckhouse. 

A steam steering gear is fitted as well as an anchor hoist. 

It will be perhaps noticed by many that the deckhouse does not 

rake with the smoke stack and mast, which gives the vessel 

an odd appearance at first glance. This vessel fishes the New- 

foundland water and also the waters near Iceland. 

The boat made a speed of 30 knots, and the accompanying 

picture was taken when the boat was on her speed trial. 

The hull of Tyreless III. was designed by Messrs. Cox & 

King, and was built by Messrs. Brooke & Company of ma- 

hogany. She is equipped with two. six-cylinder, 150-horse- 

power Brooke engines, driving independent screws, one screw 

fitted below the other. That motor boats of this type prove 

to be most excellent sea boats is an interesting fact when it is 

considered they are designed for racing in comparatively 

smooth water. 

30 KNOTS, THE TYRELESS III, CAPABLE OF 
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PRACTICAL EXPERIENCES OF MARINE ENGINEERS. 

Incidents Relating to the Design, Care and Handling of Marine Engines, Boilers and Auxiliaries ; 

Breakdowns at Sea and Repaits. 

How the Work was Done by ‘“Coupling.’’ 

Epitor INTERNATIONAL MARINE ENGINEERING: 

The letters you sent me about how I repaired a broken 

crankshaft made me feel pretty good. J] will do my best to 

tell how that coupling job was carried out as close as I can 

remember it. 

I notice one letter goes into figuring, but I know enough not 

to get tangled up with x, y’s and z’s, and I accept one gentle- 

man’s idea that as the repairs stood all right there is nothing 

more to be said. As some one put it, “If a thing is too strong 

nobody finds it out.” 

In West Indian ports, as long ago as I made them, the repair 

shops were not fitted out for much more than a rough job. 

When I found the piece of shaft I looked over the shop and 

found a crank shaper. I think it was called a “Richards” or 

“Richardson” shaper. It had a long bed with two working 

rams and knees, but one had been “carried away” and only the 

knee was left, but this could be raised and lowered and fed 

along the bed. The knees were about 16 inches wide. The 

other tool needed was a 11-inch lath; they call it a 23-inch 

swing lath in America. I hoisted the 12-inch length of shaft 

onto the shaper with a great deal of trouble. I managed to cut 

the shaft half through by using three lengths of parting tools. 

I then turned it half round and cut down through the other 

half. I took care in doing this so as to get a good straight 

face. I cannot remember just how long it took me to do this, 

but I think it was fourteen hours. I roughed out for the half- 

round. The most particular part in doing this was to get the 

sides parallel. The first side was easy enough, but the second 

half took a lot of care to set just right, as if I didn’t get the 

width and depth in these slots just the same on both sides I 

would not get a good fit on my “half moons” or have the 

couplings stand square. The end of the shaft which I cut off I 

had put in a lathe, and the stub cut off and the flange faced up 

good and square. I then had a 6-inch hole bored through the 

couplings, and turned a 12-inch recess 34-inch deep in it. This 

was for the thickness of the metal I left between the end of 

the couplings and the slots. I could not go any further with 

this part of the work until I had the shaft end planed, as the 

lathe work only took about ten or twelve hours. I took the 

coupling out of the lathe and set four pieces of scrap iron 4 

inch the proper distance, and turned them off just so my 

12-inch recess would slip over them. This brought the coupling 

absolutely true without any trouble. I can tell you, Mr. Editor, 

in doing all this work we just sweat blood. 

It took a good deal of care when I got the coupling done to 

get the holes drilled in it just right, and one of them was off 

and I had to file it quite a bit. After I parted the coupling I 

clamped the parts together on an angle plate, and planed them 

off to a line. 

It took about eight hours to fit the two halves of the 

couplings in place and to drill the holes. “I guess,’ as they 

' say up in America, “most men would have done this job about 

as I have did it.’ I want to say that my “First” was a fine 

mechanic, and I wish I could remember his name to give him 

credit for much of the work on the job, and especially when it 

came to laying out and doing the finer parts. He always went 

by the name of “Rio,” as we picked him up at that port. 

CouPLINe. 

Repairing a Broken Shaft. 

Epitor INTERNATIONAL MARINE ENGINEERING: 

It seems to me that the repair of the broken shaft on the 

Clara Belle by “coupling” was an admirable trick. The inci- 

dent is one of thousands which go to prove that the marine 

engineers are the ones who know how to do things. I believe 

that the repair is practically as strong as the 11-inch shaft; 

at least the mathematical treatment of the case confirms this 

belief, and nothing short of the actual test will ever prove 

which part of the layout is stronger than the rest. 

SJ 

The fundamental formula for torsion is = Py 

G 

where S is the greatest stress per square inch, C is the dis- 

tance from the center of the shaft to the center of gravity of 

the element farthest out, and J is a term called the polar 

moment of mertia. Without going into a mathematical de- 

monstration of the origin of J, it can be taken by the reader 

simply to stand for that part of the resisting moment of the 

shaft that is the sum of the products of each little area or 

element of the shaft multiplied by the square of its distance 

from the center. Each square inch of the shaft offers a certain 

amount of resistance to torsion, and the value credited to each 

square inch will depend upon its location in relation to the 

center of the shaft. The letter J stands for a summation 

covering the entire area of the shaft, and the values of J 

for all standard forms are given in tables in engineering hand- 

books. For a solid circle J = 1/32 & 3.1416 & d*, and for 

al ieee J S= io b << @ (GH S5 G), 

By applying the principles explained above to our problem, 

we have 

S 1/32 SX gmi@ S< nie 

5% 

for the resisting moment of the 11-inch shaft, and 

Sa XX Uf0 XK 1 XK 6 (ae SE GS) 

V 5° + 37, or 6 

for that of the tang on the 12-inch shaft. Forming the ratio 

or proportion of maximum stresses in each part, we have 

Sy 1/0 << 10) < 6) (ro? == 67)) << BY 

Sy OSX 1/92 SX Bin SC wir 

concentrating and reducing 

S 2,720 Ss) 27 
—_—_ = , or —— = — , 

S$ 3,038 S$ 30 

approximately. This result shows that the stress in the 6 by 

Io tang is slightly greater than the maximum stress per 

square inch in the 11-inch shaft. But it must be remembered 

that we have figured on only the 6 by to section, whereas there 
are some 7.7 square inches additional in the two segments 
at the ends of this rectangle. By taking the segments into 
account the value of J will be changed for the better; hence it 
is very likely that the tang on the end of the 12-inch shaft is 
as strong, or stronger, than the 11-inch shaft. 

F, WEBSTER. 
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Sess eee ee eee eee — EEE 

Some Boiler Experiences at Sea. 

Epitor INTERNATIONAL MARINE ENGINEERING: 

There is a little anecdote knocking around, but only partially 

believed, of a philosopher skipper of a coasting vessel who met 

with a nasty accident to his boilers. He broke it gently to 

his owners by telegraphing, “Cannot put to sea. Boiler gone 

out.”” His owners thought it was a case for the lunacy com- 

missioners, but wired back, “Light the fires again.” The reply 

was, “Cannot light fires. Boiler gone out through deck.” 

While the experiences to be related are by no means so har- 

rowing as this, they may contain points of interest to other 

engineers that will make them worth printing. 

First of all, however, it may be said that looking after a 

boiler while at sea is by no means the same proposition as at- 

tending to the comforts of a steam installation on land. In 

the latter case there are usually plenty of tools of all sorts 

available, if not on the works at least within telephone call, 

and in case of serious trouble the makers of the boiler can be 

got hold of and renewal parts dispatched without much diffi- 

culty. On board a vessel it is different. Often the supply of 

tools is not excessive; the materials for repair beyond the 

ordinary joint rings, etc., have to be sought for, and often 

trouble occurs just when it ought not to, as heavy weather 

always finds out the weak places. Even if a vessel can be got 

to port it is as likely as not a few thousand miles from any- 

where where engineering supplies can be bought cheaply, and 

where, probably, there is nothing to speak of in the way of an 

engineering shop in the whole place. For this reason the 

marine engineer is thrown very much on his own resources. 

Some of the jobs he makes of repair work are crude if ef- 

fective, until one takes account of the materials and oppor- 

tunities at his disposal. Then they are oftentimes marvelous. 

In one case the top of the boiler round about the main stop 

valve had become badly corroded and very thin. The cause of 

this in the first place was due to allowing the gland of the stop 

valve to leak. This had caused the covering to be worn off 

the boiler near the valve and corrosion had set in. Ultimately 

the boiler gave out while steam was being raised. On ex- 

amination it was found that a considerable area had been 

affected by corrosion, so that a piece was cut out of the bad 

plate measuring about 2 feet by 1% feet. A piece of steel plate 

about % inch thick was found on board, and this was cut down 

to about 2% feet by 2 feet. It was then heated and hammered 

until it was brought as near to the curve of the boiler shell as 

possible, and holes were then drilled through the boiler shell 

34 inch diameter by about 2% inches apart. The plate was 

then put through into the inside of the boiler, and the holes 

marked off on it while it was in place. After drilling it was 

bolted and hammered up into its place, afterwards being 

riveted with rivets made of the best Swedish iron. These 

rivets, by the way, had to be made on board from bar-iron, as 

no rivets were procurable. When the riveting was complete, 

the plate was securely calked, the valve was replaced, and the 

part where the patch was being lower than the boiler shell, 

owing to the plate being on the inside of the boiler, was 

filled up with cement and smoothed over in order to prevent 

any water lying on the boiler. It was not, perhaps, a pretty re- 

pair, but it served its purpose. 

Very nasty occurrences can happen owing to improper treat- 

ment of boilers. They may stand it for some time, but eventu- 

ally there is the devil to pay. Some engineers, for example, 

when giving orders to light the main boiler fires, light the 

middle ones only, and leave the wing fires until the next morn- 

ing. They then wonder why the boiler begins to leak at the 

seams on the bottom. A little consideration will show that the 

top will be hot, under such circumstances, long before the 

bottom is heated up, and therefore unequal expansion will 

follow, with the inevitable result of leaky seams. The proper 

way to treat a boiler is to light all the fires at once and to keep 

on circulating until the steam is fully up. A marked difference 

in the state of the seams will be found with careful treatment 

of this kind. 
Another thing, in the treatment of a boiler which requires 

careful watching is the use of mysterious compounds known 

as boiler fluids. Some of these are good, others are not; even 

with the best of them they ought to be treated as physic and 

given to the boiler in measured doses. Reckless use of such 

materials may easily lead to serious trouble. On one occasion 

a Fox tube, forming the center furnace of a boiler having 

three furnaces, collapsed suddenly, and the cause of the col- 

lapse was found to be owing to the reckless use of such a 
boiler fluid. This liquid was supposed to bring the scale off 

the water-side of the heating surfaces, and the chief engineer 

used the fluid in unduly large quantities. The result was that 

so far as the small tubes and the tube plates were concerned, 

the scale was brought off most effectively, and the same action 

occurred on the tube crowns of the wing furnaces. The un- 

fortunate part about it was, however, that all the scale ran 

down upon the crown of the center furnace tube, with the 

result that it became overheated and laid down for a rest 

upon the fire-bars. As soon as the occurrence was discov- 

ered the dampers of the faulty boiler were at once closed, and 

steam was taken off the boiler by opening the engines full out, 

putting the cold-water feed upon the other boiler and run- 

ning the ballast donkey pump. As soon as it was safe to do so 

the boiler with the damaged furnace was shut off until the 

collapsed furnace tube had been built up hard and solid with 

fire-bars, firebricks, scrap iron and anything else safe and 

handy. Then the other two fires were set away in the boiler, 

which was then only worked with the wing furnaces. The 

voyage was completed by using steam at a reduced pressure, 

and the danger of too much boiler fluid was amply de- 

monstrated. 

One rather lively experience in connection with a boiler 

furnace tube shows the inadvisability of thinking that they will 

work forever and a day. In one old steamer a piece of metal 

about 114 inches wide and 2% inches long blew out of the 

center furnace tube, which was plain, slightly above the line 

Piece blown 
out 

Fic. l. 

of the fire-bars and a little in front of the bridge, as shown 

in Fig. 1. The engineer on watch when the occurrence 

happened, on hearing the noise (which was considerable), went 

to the stokehold, but could see nothing but steam. He could, 

however, hear plenty of water flying about. He therefore 

went back to the engine room and had a look at the gage 

glasses. He found that the water was rapidly going down in 

the port boiler, and therefore put the extra feed full on, shut 

the other check down in the remaining boiler, opened the 

engines out, shut the main damper, and got the donkey feed 

pump under way as well. By this time the chief engineer had 

got to the scene o¢ action, and together they made an attempt 

to get into the stokehold, but they had to come out again in 

a hurry. Of course, they knew that the trouble was located 

in the port boiler, and as soon as the steam got right back they 

shut this boiler off. They eased the safety valve and blew all 
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the steam off, the vessel stopping. As soon as this was done 

they succeeded in getting into the stokehold, from which the 

firemen had escaped, one with a very bad scalding. The place 

presented a rather disorganized appearance, as the furnace 

had no fire-bars in and everything loose had been distributed 

round the stokehold. Steam was got up again in the starboard 

boiler, and the ship proceeded again at half speed on one 

boiler, while the hole in the port boiler was repaired by put- 

ting a patch on the inside of the furnace tube, as shown in the 

first sketch. The patch was secured by 34-inch bolts, and to 

stop the fire from burning the double thickness of plate which 

was now on the furnace tube, due to the patch, the bridge was 

built further out so as to come over the bolt heads and so 

protect the weak part. Steam was then got up again, and the 

repair carried the vessel safely to port. The cause which led 

up to this piece blowing out was that pitting had gone on to a 

very considerable extent at this point and trouble was ex- 

pected, though not to such an alarming extent. It should be 

said, by the way, that the joint between the patch and the fur- 

nace tube was made with Portland cement and gauze wire. 

The way the repair was effected may not recommend itself 

very much to the aristocrats with unlimited engineering means 

at their disposal. The “classy” way of effecting a repair on a 

furnace tube would be to bevel the hole, and then bevel the 

plate which forms the patch. Then the patch should lie on the 

fire side, and thus, theoretically, there would only be one 

thickness of metal. But the practical marine engineer who 

attempts to make the repair in this way while the vessel is at 

sea is either an extraordinarily clever fellow or else he has 
bitten off more than he can chew. 

Another instance of first-class trouble in a boiler due to 

apparently insignificant causes can be related. In this case the 
wrapper plate of the combustion chamber of a boiler became 

Position of Check 

Valve 

FIG, 2. 

holed owing to the way the feed-water impinged upon it. 

Fig. 2 shows generally the way in which the boiler was ar- 

ranged with the position of the check valve on the end 

of the boiler. Fig. 3 shows more clearly the shape and 

general arrangement of the internal pipe leading from the 

check valve into the boiler. It will be seen that this in- 

ternal pipe was screwed on to an extended spigot which 

passed through the hole in the boiler plate back of the check 
valve flange. This internal pipe, as originally fixed in the 
boiler, was arranged to stand in an upright position, but in 
course of time it became loose on the screwed spigot and 
turned round till it hung downwards. This caused the water 
to be discharged into the boiler in a stream, which impinged 
onto the wrapper plate of the combustion chamber. The result 
was that the local action of the cold feed water upon the hot 

plate soon weakened the latter, and ultimately this weak part 

was blown out. The repair of this failure necessitated the 

blowing down of the boiler and waiting till it was cool enough 

to enter. The hole was then patched with a plate on the fire- 

side, the bolts being put through from the water side and the 

nuts being therefore on the fire-side of the plate. The task 

of getting this plate bolted up into place will be seen to have 

been no easy one, when it is considered how all the small 

stays of the boiler got in the way of the engineers while at 

work. When the job was done the internal pipe was secured 
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in its proper position so that it would not turn round again. 

This pipe was about 18 inches long, and stood in between the 

two combustion chambers, the back plates of the combustion 

chambers being about 7 inches off the back of the boiler. The 

wrapper plate was holed in the plain part a little distance from 

the cover seam. 

A little negligence goes a long way towards causing trouble 

in connection with a boiler, and the firemen need to be care- 

fully watched in this respect. A word may be said regard- 

ing the habit of leaving the hot ashes on the footplates near 

the boiler. This is a very bad practice indeed and should not 

be allowed on any account. Apart from the danger to boiler 

doors the front plates of the boilers in time become burnt, 

necessitating expensive repairs. Moreover, if the ashes are 

cooled by throwing sea-water over them, and the ashes allowed 

to lie there in this wet state, one of the best ways of starting 

external corrosion of the boiler plates will have been indulged 

in, and this practice will sooner or later involve disaster if 

it is not noticed in time. An instance where a repair, which, 

although of a minor character, is sufficiently typical, occurred 

through the firemen allowing the clinkers to remain on the 

footplates after cleaning the fires, is illustrated in Fig. 4. 
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FIG. 4. 

In this case the trouble was located in the dog of a boiler 

man-hole door. This was on the bottom boiler door, and 

in the stokehold, and the firemen allowed the clinkers 

to remain, covering the door. The result was that the 

dog got burnt to the shape shown in the sketch (a) and 

the engineer of the vessel rightly considered it unsafe, in its 

weakened state, should there be a vacuum formed in one of 

the boilers when the steam was off. It, therefore, became 

necessary to extemporize a new dog as shown in plan and 

elevation in (b) by bending two pieces of iron to the shape 

indicated, drilling 1-inch holes through them, and then riveting 

the two pieces together. This made a good strong dog. 

Trouble does not always occur in the main portions of the 

boiler. The smallest details have to be watched as well. 

This was shown in a happily little experience which occurred 
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with a salinometer cock. The engineer one day went to open 

the cock in one of the boilers to draw some of the water in 

order to take its density, and to his surprise the cock flew out 

of the shell as soon as it was turned, as the thread in the 

gland nut had stripped. The engineer found the cock again 

and, at the expense of being scalded to some extent, he man- 

aged to get it into place again by holding it over the shell 

and giving it a sharp tap with a hand hammer. He then hung 

on to it and held it down in its place until one of the other 

engineers arrived and bound it down with some copper wire. 

In order to make a permanent job of the matter, two small 

plates were cut, as shown in Fig. 5, and these were arranged 

with two 5£-inch bolts and nuts so that they braced the parts 

FIG. 5. 

of the cock together, as shown in the illustration. pihiswar= 
rangement left the cock so that it could be worked in the ordi- 
nary manner without danger. 

Every engineer with sea-going experience will know the 
great difficulty which is experienced with the packing of boiler 
fittings, so far as the material used is concerned. It is often- 
times a most tedious and difficult matter to deal with a refrac- 
tory stuffing box, so far as the trouble of getting the old 
stuffing out is concerned. The packing has often to be cut 
and chipped out with a hammer and chisel, as it becomes, 
in contact with water, hard with encrusted salt and in addition 
is baked solid with the heat of the boiler and stokehold. The 
amount of time taken up by chipping and picking the old 
packing out is enormous, and it is to be feared, if one may 
go by the unpleasant appearance in some stokeholds of leaky 
glands with great lumps of salt sticking to them, that the job 
of repacking is sometimes shirked when it ought to be at- 
tended to without delay. One engineer, impressed with the 
trouble and annoyance in connection with the use of ordinary 
packings, made the experiment of trying lead as packing for 
some of the stuffing boxes of his boiler mountings, and he 
found that the idea worked splendidly. In order to pack a 
stuffing box, he first cleaned it out thoroughly and then care- 
fully rubbed the valve spindle and stuffing box over with some 
black-lead powder on every part which would be covered by 
the lead. He then ran the stuffing box up to a certain distance 
with molten lead, leaving sufficient room, say a quarter of an 
inch, for the gland to enter. When the gland was put on 
and tightened down, it was packed in a way which lasted for 
years without any further trouble. The only thing necessary 
when opening or shutting the valves was to slack the gland 
back a little before beginning the operation, and to tighten it 
up again after the valve had been turned. With the heat 
of the boiler the lead was kept somewhat soft, but, of course, 
never obtained its melting point, which is between 400 degrees 
F. and 500 degrees F., as the boiler water did not reach that 
temperature. This method of packing is not to be advocated 
indiscriminately for every gland to be found on a boiler, as 
some valves, such as the main check valves, are constantly 
being worked, and such a packing would not be suitable. 
Where, however, valves are only used intermittently, say once 
or twice a week, such as, for example, the scum valves, blow 
down valves, etc., this form of packing gives excellent results, 
and may be recommended to sea-going engineers with con- 
fidence. 
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In conclusion, it need hardly be said that these notes do not 

pretend to cover or even hint at the range of possible break- 

downs which may occur on a marine boiler. Unfortunately, 

the variety of trouble which can happen with a boiler is 

almost endless, and a book could be written on this subject 

alone. The above remarks are, however, typical of some of 

the things which a marine engineer has to look out for, and if 

they stimulate other engineers to contribute their experiences 

on parallel lines they will have served their purpose. 

AN OLD CoNTRIBUTOR. 

Broken Worm of Steering Gear Engine Shaft. 

Epitor INTERNATIONAL MARINE ENGINEERING: 

An old friend of the writer once told him that if he wanted 
to form an opinion as to the way an engineer on board of a 

vessel looked after his machinery he did not go first to the 

main engines, but to the auxiliaries. He argued that the 

main set was the show piece, and anyone worthy of his salt 

would keep that right; but the small details of the auxiliary 

gear were what tested a man’s capacity for thoroughness and 

strict attention to every item that might lead to trouble. There 

is more in this view than some people suppose, and very fre- 

quently most harassing difficulties arise out of apparently 

unimportant parts of a ship’s machinery. The moral of this is, 

that the fourth engineer, who is usually told off to look after 

the auxiliaries, requires just as careful watching as the second 

and third. 

In addition to this, owners of vessels very frequently fall 

into the mistake of trying to economize on the auxiliaries. 

They will buy a set of main engines with due regard to their 

performance, but any old thing will do for the donkey pump 

if it is cheap enough. It would hardly be thought that this 

would apply to such an important part of a vessel’s equip- 

ment as the steering gear, but it sometimes does. For 

example, it is the writer’s opinion that, as a general rule, the 

worms and the worm wheels of steering gears do not receive 

as much oil as they should. Some makers take care of 

this point, but others do not. The result is far too rapid 

wearing on the worms, and eventually considerable trouble. 

BROKEN WORM STEERING GEAR, 

If the worm wheel is a vertical one a very good plan to avoid 

a lot of bother due to this cause is to make up a small oil 

bath out of galvanized iron sheet of a suitable shape to encase 

the lower portion of the worm wheel. By keeping this sup- 

plied with oil, the oil is carried up to the worm with the revo- 

lution of the wheel and an immense amount of wear is saved. 

It will be found that the worms always wear much more 

quickly than the worm wheels, and for this reason due regard 

should be paid to the class of oil used. It is advisable 

to use a good thick, heavy oil, as light oil is of no use. A very 

good plan to give good results is to take ordinary marine 

engine oil and make it properly thick by melting white lead and 

mixing this with the oil. 

The sketch shown herewith gives a rough idea of what 

happened to the worm of a steam gear engine shaft. Owing to 

the worm having worn thin it got broken, due to the back- 

lash which occurred on the worm wheel attached to the chain 

drum. This back-lash was caused by the rudder lashing about 

from side to side in heavy weather, and, therefore, the accident 
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occurred at a most inconvenient time, as most accidents do. 

Incidentally it may be remarked that the heavy strains thrown 

on the chains, drum and worm wheel are often not appreciated. 

When the rudder is put hard over these are tremendous, so 

that proper supervision should be given to them. In this case, 

when the worm broke, the engine jammed itself and stopped. 

As repair was urgent, a series of 34-inch tapping holes was 

drilled in the shaft with the holes close to each other, and in 

such a manner as to run in line with the worm. These holes 

were then tapped and 34-inch studs were screwed tightly in. 

They were then chipped down to the same dimensions or 

profile as the rest of the worm. The repair fortunately held 

good throughout the voyage, although heavy seas were en- 

countered, and got the vessel home without further difficulty. 

At Sea. Tue FourtH ENGINEER. 

Mending a Cracked Shaft. 

Epitor INTERNATIONAL MARINE ENGINEERING: 

When I first read about a turbine boat I was oiling on a 

tramp. Now I am the chief of a tramp. Just after I got this 

position I made a certain English port, and heard the steam- 

ship was there, which was fitted with this new style 

of engine, and I made a straight line for it. I had the good 

fortune to find a man aboard who had been shipmate with me 

on two voyages, so I got into the engine room without much 

trouble, and met another old friend (a shopmate) who was 

doing some repairs. I took a look around, but those round, 

barrel-shaped affairs with everything inside of them “looked 

good to me,’ as the boys say, and I had about made up my 

mind that all the troubles of an engineer were at an end, and 

all that we would have to do in the future would be to turn 

on steam and “let her buzz.” I told Jake, that was my old 

shopmate, my idea. Now, Jake was a Scotchman with the 

English name of Lynn. He hand only one eye, and he took a 

look at me out of that one eye and drawled out, “When you 

ken a turribinne,’ and that is as near as I can write down 

so that it would be just as strong as a solid one; but if I put in 

sixteen 2-inch pins, each with an area of 3.14, I would have 

about 50 square inches. I started some of the oilers with 

hack-saws cutting off the 14-inch bars, so that I could get 

them in between the couplings and not have them right on 

the fillets, and I started Lynn and some other men with 

ratchets drilling 2-inch holes about as shown on the drawing. 

We drilled them about 4 inches deep, and by shifting the men 

often we finished these holes in a little over fourteen hours. 

I had a small lathe on board, and I .cut off from some 

round stock which was 2% inches, and roughed them down to 

2 1/32 inches, and as soon as I| could caliper the drilled holes 

I turned the pins down so they fitted good, leaving them 

sticking out about 3% inches. I drove these pins in with a 

light sledge; then I laid the 1!4-inch square steel around the 

shaft, holding them in place temporarily with some small 

chain we had on board, and it was quite a job to get them in 

place. Of course, the 1%-inch stuff didn’t run perfectly 

straight or even, and when we came to the last length next 

the pin I had to do some filing, so as to let the length come in 

nice and snug. 

Before I drilled the holes I got some 4-inch stuff by 1% 

inches which we had on board, and cut off two lengths, as 

shown in Fig. 3. I drilled the two end holes. After I got 

one of the holes next the crank drilled and the pin in, I put 

one of these pieces over the pin and used the other end as a 

jig to drill the second hole. I did this with the second piece, 

with the idea that this would hold the shaft together; that is, 

if it gave away it would not back off, and I found this held 

all right. 

Among the firemen I had a man who was a pretty good 

smith, and he turned up out of some stuff, which was 2% by 

about 5£ inch, some clamps, shown in Fig, 2. These we drilled 

in the lathe, and after we got all the 144-inch stuff nicely set 

round the shaft we started to spring these clamps around 

them, and this we found a good deal of a job; in fact, it took 

a whole lot of time; but we managed to get them on, and 

METHOD OF REPAIRING A CRACKED SHAFT. 

how he pronounced it, “you'll bide in the ship where you are.” 

I got a taste of that later; but I didn’t start out to tell about 

turbines but the repairs to a shaft. 

No matter whether you’ve got a turbine or any other kind 

of an engine, I suppose we'll always have to have shafts. I 

show a repaired shaft in the drawing herewith, and | want to 

tell you, Mr. Editor, that the drawing looks a good deal 

better than the job, and it’s a good deal easier to make the 

drawing than it was to do the job. 

A short time after this visit to the turbine ship I picked up 

my old shopmate, the Scotchman, pretty drunk, up in Mon- 

treal, and for old acquaintance’ sake took him aboard my ship 

as an oiler, and after one trip I took him into the engine room. 

On my next trip South the first length of the shaft just abaft 

the thrust cracked, and we discovered it just in time to shut 

down for inspection and consideration. I knew we had a lot 

of bar steel on board, and I sent Lynn down to break it out 

so we could see what we had. He reported there was a lot of 

14-inch square steel about 16 feet long. Now the diameter of 

my shaft was 12% inches, so I figured it out that our area of 

shaft was 122.7. Of course, I could not patch up that shaft 

passed a bolt through them. I think we put in two, but I do 

not remember that, and we had the job done, and old man 

Lynn, when he looked at it, said it put him in mind of one of 

those old-fashioned things the Romans used to carry about 

with an axe stuck in the top. But bad as the job looked we 

thought it was pretty solid, but as we had some %-inch wire 

cable we wound some of this around the bundle to make sure, 

and we started up very slow, and made our West Indian 

port about a day and a half late. Of course, there is small 

chance of getting anything done in the way of a new shaft 

down there, and as the job seemed to be holding we started in 

ballast for an American port and made it all right. But the 

success of this was too much for Lynn, and he, finding a 

Scotch friend by the name of Whiskey, the first time he went 

ashore, landed in the lockup, and I guess he is there yet. 

Kingston, Jamaica. lal, Ss Ge 

Mr. Witrt1Am Row.Lanp, for many years connected with 

shipbuilding in New York waters, died July 21 at Spring Lake, 

N. J., his summer home. His death marks the passing of a 

type of man to whom the shipbuilding world owes much. 
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Whether a community of people are in a ship afloat 

or in a house ashore, their nature remains the same and 

the condition in which they have been brought up nat- 

urally affects their action. Afloat there exist condi- 

tions which bring men closer to each other than those 

ashore. It is clear that at sea one must do for all and 

all for one. A very little thought will explain this rea- 

son of closer relationship. . 

Before steam was known there was absoiutely no 

possibility of a division of responsibility throughout a 

ship. Every order came from the captain; it was car- 

ried out by a man trained in exactly the same condition 

as he. What one said was in a language that had de- 

veloped from the sea. When, however, steam came 

this condition changed. Here was suddenly introduced 

a set of men who did not have the same line of thought 

or training. Their language differed. “Valves and 

cylinders” meant nothing to the captain; “port and 

starboard,” “luff and fill” 

gineer. 

meant nothing to the en- 

It was, therefore, natural that this condition 

produced friction. The captain saw his skill, obtained 

by long years of training, becoming less and less valu- 

able, and the self-reliant feeling bred of thorough 

knowledge grew less and less until the ship seemed 

to be under the control of another. 

The knowledge required to guide a ship from port 

to port and to handle her under the conditions of storm 

is of no mean order. The sailorman had to go through 

a severe and long apprenticeship, and he has always 

commanded the admiration of the world. What is the 

outlook to-day? What is to be done? Are all sea- 

faring men to become engineers, or are alll Gis 

gineers to become seafaring men? Or, again, are we 

to reach such a state of mechanical perfection that there 

will be no further need of any great intelligence in 

handling machinery on board a ship? Do not some of 

the later engineering developments point rather 

strongly to leaving the high-grade mechanical brains 

on shore? We have the turbine, which when it goes 

out of business at sea is apt to stay so. Makeshift re- 

pairs seem to be out of the question. From the bridge 

of anew collier the geared turbines are to be controlled 

without the intervention of any engineer. The gyro- 

scopic compass may hold a ship on its course more 

steadily than the best quartermaster to be found. 

Liquid fuel is changing the fire-room from a glowing 

seething mass of light and sweating humanity to a 

room in which are easy chairs. To-day if you buy a 

cheap watch it is guaranteed for a year, and if you take 

it back to-morrow on account of some trouble you are 

handed out a brand-new one and the watch is returned 

to the factory for repairs. Is it not possible that there 

will be no repairs whatever at sea? With twin screws 

every vessel can limp into port, and it can easily be 

imagined that mechanical things can be so perfected 

that what might be called a fool-proof system will be 

worked out, and that every possible condition can be 

anticipated. The captain of the future ship will be 

more and more of a mechanician and the mechanician 

of future ships will be more and more of a sailorman. 

The action of the State of Connecticut 1m respect to 

the port of New London is important and ought to be 

far-reaching as to its influence. It is the first movement 

of comprehensive harbor marine engineering in Amer- 

ica. It provides not merely for expert engineering con- 

struction, but that which is of greater interest—intelli- 

gent operation. 
For years INTERNATIONAL MARINE ENGINEERING 

has urged more scientific development of harbor and 

dock work, which is so carefully studied and practiced 

in Liverpool, Antwerp, Hamburg and elsewhere. But 

for some reason American steamship agents and 

owners have clung to old methods and have ignored 

tangible and substantial evidences of up-to-date meth- 

ods which we have again and again shaken in their 

faces, as it were. The port of New London has the 

opportunity to place itself far ahead of New York, 

Boston and every other American port as the proper 

place for steamships from all parts of the world to dis- 

charge their cargoes expeditiously and economically 

and reload correspondingly. 
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LEGAL DECISIONS REGARDING MARINE 
WORK. 

Injuries from Bursting of Boiler Tube—Necessary 

Inspection. 

A suit in admiralty was brought by the fireman of a steam 

schooner against the owner for damages for personal injuries 

sustained by him by the bursting of a water tube in one of the 

schooner’s boilers, resulting in the almost total destruction 

of one of his hands. The ground of recovery of damages was 

the alleged neglect of the owner and officers of the boat to 

keep its watertubes in proper condition. The evidence showed 

that the tube was overheated, and the trial court found that 

this was caused by the accumulation of scale or some similar 

substance in the pipe, whereby the circulation of the water 

was impeded, resulting in the reducing of its thickness by 

burning to the bursting point, and that the officers of the 

schooner were negligent, either in failing to make such inspec- 

tion as would disclose the existence of the deposit or to take 

proper steps to remove it if discovered. On behalf of the 

schooner it was urged that the injuries were caused by a latent 

defect in the pipe. There were two boilers in the schooner, 

each of which contained sixteen 4-inch and more than three 

hundred 2-inch tubes. Expert evidence was given by a govern- 

ment boiler inspector and a marine engineer in the employ of 

the makers of the boiler in question, tending to show that the 

bursting was caused by a latent defect in the iron. On behalf 

of the libelant the exploded tube was put in evidence as an 

exhibit. It showed that it had been overheated and burned 

from some cause, and there was testimony tending to show 

that the cause was neglect on the part of those in charge of the 

schooner to keep the tubes properly cleaned out. Upon such 

evidence the court considered it would not be justified in in- 

terfering with the conclusion reached by the trial court, and 

affirmed a judgment for the libelant—Maritime Inv. Co. v. 

Hanos, Circuit Court of Appeals, Ninth Circuit. 

Damage to Cargo from Leaking Pipe. 

In a suit in admiralty for damages sustained by a cargo of 

grain delivered in damaged condition through contact with 

water while in the hold, it appeared that the water dripped 

through a crack in the main feed pipe, which extended about 

9 feet through the cargo space between the engine and the 

boiler. The vessel was built eleven years before the accident, 

which happened in 1905, and had been repaired in 1904. The 

position of the feed pipe was not unusual in vessels constructed 

for service on the Great Lakes. She was rated A-1, but after 

this controversy arose her rating was reduced. The pipe was 

covered with asbestos. It was inclosed in a wooden box. The 

pipe was of wrought iron % inch thick and 2% inches in 

diameter. Although such pipe comes in lengths long enough 

to bridge the distance which it ran through the cargo space, 

two lengths were coupled, not quite midway, but nearer the 

Soiler-room bulkhead. Each length was threaded and screwed 

into the coupling. After the damage was discovered the pipe 

was stripped. It was found to be cracked at the bottom of one 

thread at the edge of the coupling. The crack went just 

through the pipe, probably three-quarters of an inch long; but 

the pipe was not broken off. A thorough inspection of the 

pipe could not be made while the asbestos and the boxing re- 

mained on. The last inspection with the covers removed was 

in 1904, when the vessel was being repaired. The weather 

encountered was rough, but not unusual at the season of the 

year (October). It was held that the vessel had not sus- 

tained the burden of proving that the leak resulted from a 

“danger of navigation” within the exception of the bill of 

lading. Whether the leak resulted because a seaworthy pipe 

was exposed to some extraordinary strain, or because pipe, 

weakened by age and by some incipient crack which had de- 

veloped since its last thorough inspection over a year before, 

gave way under strains which were to be anticipated, and 

which would not have broken a seaworthy pipe, could not be 

said upon the proof. The decree for the shipper in the district 

court was therefore reversed and the case remanded for 

further action—The Rappahannock, Circuit Court of Appeals, 

Second Circuit. 

Construction of ‘‘Inchmaree Clause’’ in Marine 

Insurance Policy. 

The owners of a steamship claimed to recover for an average 

loss under a policy of marine insurance on the hull and ma- 

chinery of the vessel. The policy was for twelve months 

against the ordinary Lloyd’s perils; and it also contained the 

clause known as the “Inchmaree Clause.’ For the purposes of 

the present case the directly relevant words of this clause are: 

“This insurance also specially to cover * * * loss of or 

damage to hull * * * through any latent defects in the 

hull * * * provided such loss or damage has not 

resulted from want of due diligence by the owners of the 

ship, or any of them or by the manager.” There was a defect 

in the ship’s stern frame. This defect was covered up by the 

makers. During the currency of the policy the defect became 

visible owing to the ordinary tear and wear, and the stern 

frame was condemned. The assured claimed to recover under 

the policy the cost of replacing the condemned stern frame. 

It was held that there had been no loss or damage to the hull, 

and therefore that the assured could not recover. 

The introduction of the “Inchmaree Clause” into marine 

insurance policies followed an explosion which damaged the 

machinery of the /nchmaree, either through a valve becoming 

salted up or by the valves being closed by negligence of the 

engineers. The House of Lords in Thames and Mersey 

Marine Insurance Co. v. Hamilton, Fraser & Co. (3 Times 

L. R. 764; 12 App. Cas. 484), held that such a damage was 

not recoverable either as a peril of the sea or under the gen- 

eral words in a Lloyd’s policy. “Inchmaree Clause” was in- 

troduced to give the protection denied by this decision. It 

covers the negligence of servants, explosion and bursting of 

boilers, and it covers loss or damage through latent defects. 

In the court’s view what is recoverable under the quoted part 

of the “Inchmaree Clause” is: (1) Actual total loss of a part 

of the hull or machinery, through a latent defect coming into 

existence and causing the loss during the period of the policy. 

This was the kind of latent defect alleged in the Inchmaree 

case. (2) Constructive total loss under the same circum- 

stances as where, though the part of the hull survives, it is by 

reason of the latent defect of no value, and cannot be profit- 

ably repaired. (3) Damage to other parts of the hull happen- 

ing during the currency of the policy, through a latent defect, 

even if the latter came into existence before the period of the 

policy. The pre-existing latent defect itself is not damage, 

indemnity for which is recoverable, even if by wear and tear 

it becomes visible during the policy—Hutchins Bros. v. Royal 

Exchange Assurance, 27 Times L. R., 217 (K. B. Div.) 

Construction of Steamer for Government a “Public Work.” 

An action was brought under the act of August 13, 1804, 

Chap. 280, 27 Stat. at L. 278, as amended by the act of Feb. 

24, 1905, Chap. 778, 33 Stat. at L. 811, U. S. Comp. Stat., Supp. 
1909, p. 948, upon a bond given to the United States, as re- 

quired by the act, to secure a contract by an engine works to 

build and deliver a single-screw wooden steamer for the 

United States. The main question in the case was whether the 
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statute applied to a contract for a steamer, or, in other words, 

whether a steamer is a “public work” within the meaning of 

the statute, which gives any person who has furnished labor 

or materials used in the construction or repair of any public 

work, which have not been paid for, the right to intervene in 

a suit upon the bond, and is intended, besides securing the 

United States, to protect persons furnishing materials or labor 

for the construction of public works. The court held that a 

By article 3 of the contract in 

question, partial payments were provided for “as the labor 

and materials furnished” equaled certain percentages of the 

total. By article 4, “the portion of the vessel completed and 

paid for under said method of partial payments shall become 

the property of the United States,’ although the contractor 

remained responsible for the care of the portion paid for. By 

article 2 there was to be a final test of the vessel when com- 

pleted. The vessel had been built and accepted, and was then 

in possession of the United States. Notwithstanding this it 

was argued that the statute did not apply to the contract, be- 

cause the laborers and furnishers of materials had a lien by 

the State law; and that, even if the statute applied, they had 

lost their rights by not asserting them before the delivery of 

the vessel, as before that, it was said, the title did not pass to 

the United States. But the recent decision in United States 

y. Ansonia Brass & Copper Company, 218 U. S., 452, estab- 

lishes that the title to the completed portion of the vessel 

passed, as provided in article 4, and that the laborers and 

material men could not have asserted the lien supposed to 

exist. The court did not consider itself bound to read the 

words “any public work” as confined to work on land. The 

fact that the bond was not executed until ten days after the 

contract was signed did not make it without consideration, as 

the transactions were practically simultaneous. And the as- 

signment of some of the claims did not affect the remedy— 

Title, Guaranty & Trust Co. of Scranton v. Crane Co., United 

States Supreme Court. 

steamer is within the statute. 

TECHNICAL PUBLICATIONS. 

Engines and Boilers. By W. McQuade. 
Pages, 87. Illustrations, 62. London: 
Ltd. Price, 3/6. 

When it is remembered that Mr. McQuade uses but 87 pages 

to outline boilers, engines, internal-combustion engines and 

steam turbines, it can be easily seen that but a mere skeleton 

of the subjects has been presented, but this skeleton is one on 

which the flesh of further knowledge can be indeed well ap- 

plied. The author does not pretend to furnish a book the 

reading of which will result in one becoming an engineer, 

but he most admirably starts a student in that direction. The 

illustrations used are admirable. Not a single superfluous line 

is to be found in any of them, and they really look like draw- 

ings such as are made by competent draftsmen and engineers. 

We regret that at times there is a misuse of names of articles, 

and this should be corrected in the next issue, as, for instance, 

on page 5 there is an assertion that the “junk ring is held 

in place by set screws.” Now, set screws are not used for any 

such purpose, and this is misleading to the student, as is the 

statement that the starting valve on a locomotive is called a 

“reculator;” this is found on page 60. We have never heard 

this appliance called anything but a throttle valve. We do 

not think the author has been personally and practically in 

charge of engines or he would never say as he does on page 

g that “the wear at the crosshead pin (connecting rod) is 

slight.” For the student we recommend the book, and we 

consider it to be extremely interesting to many people who 

merely take a passing interest in mechanics, as many things in 

engineering which now seem blind to them will be made clear. 

Size, 5% by 8%. 
G. Bell & Sons, 

Railway Shop Kinks. By Roy V. Right. 
inches. Pages, 290. Illustrations, 803. 
Gazette, New York-London. Price, $2.00. 

No matter who bought this book of Mr. Right’s they could 

not turn a page without learning something. Many might 

say that the “kinks” shown are old. That may be true, but 
we do not all know them, and there are a lot of these “kinks” 

that seem new, at least to us. The International Railway Gen- 

eral. Foreman’s Association, in solemn conclave assembled, 

passed resolutions in due form to have this book published, 

and we are all going to be better off for it. We would, there- 

fore, offer in return the following resolutions: That whereas 

“Railway Shop Kinks” is a valuable book, full of practical 

information, and whereas knowledge is money in its most 

valuable form, be it resolved, that the readers of this notice 

order a copy at once. 

Size, 9 by 1134 
Railway Age 

Fighting Ships. By Jane. Size, 734 by 13 inches. 
548. Illustrations, endless. London, tIg11: 
Low, Marston & Company, Ltd. Price, 21/ net. 

Pages, 
Sampson 

To those who have had any experience in collecting data 

this publication will awake their admiration. The work is 

admirably well done. It must be remembered that in making 

up such a remarkable volume it is with infinite difficulty that 

certain details, and even generalities, concerning vessels of 

war are obtained, and absolute accuracy cannot be hoped for, 

but we are fair when we judge a work by what we personally 

know, and in turning to fighting vessels which are well known 

to us we find the detail strictly correct. It is a source of 

wonder to us, however, that the work can be made to pay, 

as the cost must be very large and its sale somewhat limited, 

but there is hardly a publication that has ever come to our 

knowledge which is more thoroughly interesting from end to 

end than is this one. A treaty of peace between Great Britain, 

France and the United States has been debated, and yet 

the guarantee of such peace must be found in the power to 

enforce the agreement, and that power lies almost exclusively 

in the fighting ships of the various nations. To be able to 

turn to any vessel and find out dimensions, speeds and other 

valuable information is not only of great interest but of 

the very greatest convenience, and every naval architect with 

military inclinations certainly should have this work. 

Valve Gears. By H. W. Spangler. Size, 6 by 9% inches. 
Pages, 179. Illustrations, to9. New York: John Wiley & 
Son. Price, $2.50. 

Mr. Spangler asserts that the designing of valve gears is 

entirely a drawing board process. In all but radial gear, and 

even in them, this is true to a great extent. He has adopted 

the admirable system of taking the data of engines that have 

been actually constructed to illustrate and expatiate on. It 

does not seem as if there is anything’ new on the interesting 

subject of valve gearing, and yet here is put forth in a much 

more concise way than is usual the results of the labor of 

many who have given the study of valve gear the closest 

attention and who have become so thoroughly allied with the 

subject that their names are synonymous with its study. If 

the readers have no book on valve gear we know of none 

which it would be so wise to purchase as this, and if he does 

buy it and reads it, “marks, learns and inwardly digests’ it, 

he will thoroughly understand valve gear. ; 

Marine Gas Engines and Their Construction and Manage- 
ment. By Carl H. Clark, S. B. Size, 534 by 8 inches. 
Pages, 115. Illustrations, 102, New York: D. Van 
Nostrand Company. Price, $1.50. 

This particular field seems to be pretty well supplied already 

with books of this character, and in reading it over we do not 

find any new presentation either in construction or manage- 

ment. Primarily, we should judge the author’s idea is to help 

those who are running engines rather than those who are con- 
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structing them, and in this it ought to be successful and a help 

in many cases. v4 i 5 

Answers on acne hon and Ice Making. Two volumes. 
By Gideon Harris. Size, 6 by 8% inches. Pages, 1,059. 
Numerous illustrations and tables. New York and Lon- 
don, Theo. Audel & Company. Price, $2 each. 

A book of this kind is most convenient for the man who 

has actual charge of refrigerating machinery, and is also most 

admirable for all refrigerating engineers to have at hand to 

turn to. The most insignificant details are carefully noted and 

explained and illustrated. In many cases the information is 

given so that the man who is in a great hurry to know just 

what to do and how to do it can immediately obtain it. The 

advantages and disadvantages of various systems of refrigera- 

tion are made plain, and the temperature at which various 

products should be kept is clearly set forth. It is self-evident 

that the writer of the book, Mr. Gideon Harris, is fortunate 

in his selection of assistants who aided him in making up the 

book, and the refrigerating world is much better off for their 

work. If there is one thing to criticise it is the index; but 

it is a grave question whether it is possible to index a book 

of this kind so that it could be used to the best advantage 

until one is thoroughly familiar with it. This is largely ac- 

counted for by the line of thought of those who will use the 

book, but after a very short time we believe that almost any- 

thing connected with cold storage and refrigeration can be 

sought for and found within the covers of the book. It cer- 

tainly, at times, does not waste words, and this is a very 

decided advantage; for instance, the question is asked, how 

much ceiling space is needed? the answer is, “'% inch.” Here 

is a gem. 

An excellent table or log is laid out for use with refrigerat- 

ing appliances, so that what is done can be carefully recorded 

with a view to bettering conditions from week to week. In 

short, the work is an addition, and a valuable one, to the 

literature of refrigeration. 

Lloyd’s Register of American Yachts. Size, 9% by 734 
inches. Pages, 468. Forty-five colored prints and supple- 
ment. New York: Lloyd’s Register of American Yachts, 
17 Battery Place. Price, single copies, $8.50 and $7. 

This is the ninth edition of the Lloyd’s Register of Amert- 

can Yachts, and in it is shown the increased predominance of 

power over sail boats, the proportion of power craft being 

even greater than last year. Many important additions to the 

yacht world were made last year, among them the schooners 

Enchantress, Elena and Karina. The first, designed by Cary 

Smith & Ferris, is Class 100 A-1, and is the latest advance in 

yacht construction. The Karina, designed by Theodore D. 

Wells, is designed for off-shore cruising. The Elena is a 

racing schooner. The Enchantress and Karina are sailing 

yachts, but fitted for the ultimate installation of gas engines. 

One of the most notable additions to the list of yachts is the 

Sovereign, designed by Charles L. Seabury. La Belle II. is a 

steel yacht fitted with triple screws and designed by Cox & 

Stevens. In the smaller divisions of sailing yachts the addi- 

tions are limited to 31 feet and smaller classes. The power 

division, however, includes many new cruising yachts of all 

sizes from 100 feet down, practically all equipped with gas 

engines. 

year and thoroughly revised and all the old yachts dropped 

out. The list includes over 3,500 vessels, 472 yacht clubs and 

31 associations within the limits of the United States, Dominion 

of Canada and the West Indies. The burgees of 456 clubs 

and associations are given. Estimating closely, there seem to 

be at least 600 yacht clubs within the territory mentioned. 

There are the names of 3,300 owners of yachts, with their full 

address whenever it could be obtained, together with the clubs 

to which they belong. Yacht builders and yacht designers, 

The Register has been slightly enlarged in the last — 

also engine builders, builders of yacht equipment, are listed 

most completely, as well as the manufacturers of miscellaneous 

fittings for yachts. 

Marine Engine Design. 
614 by 8 inches. 
New York: 

There is much concerning the design of engines in this book 

which is put in a clearer form than usual. It is evident that 

the book is the result of a want felt by an instructor. The 

details of construction are shown, and there are to be found 

tables which are most convenient to have for ready or quick 

reference. In commenting on the turning and reversing en- 

gines, and giving data for their design, we think the author 

would find that there is a wider diversity in this respect than 

anywhere else arising from a fact he did not mention; 7. e., 

that such engines are made usually with very small bearings, 

as time of operation is never long—in fact, rarely more than a 

few minutes; consequently small bearings are admissible, and, 

as a matter of fact, a good many engine builders in making 

these turning engines are apt to take any design that they 

happen to have and cobble it up so as to make something 

which will do the work with comparatively little attention to 

refinements. We recommend the book to all interested in 

marine engine design. It is a reprint of the excellent articles 

which appeared in our columns. 

By Edward M. Bragg, S. B. Size, 
Pages, 172. Numerous illustrations. 

D. Van Nostrand Company. Price, $2. 

Praktischer Schiffbau Bootsbau. Size, 7 by 9% inches. 
Pages, 327. Illustrations, 328. Issued by the Akademischen 
Verein Hutte, E. V. Berlin: Wilhelm Ernst & Sohn. 

This work goes into the construction of small boats in a 

very practical way. It also devotes a part of its pages to the 

description of motors and various kinds of propellers and boat 

appliances. It also touches on racing shells. The usual pains- 

taking German characteristic is clearly shown in the minute- 

ness of the details given, and many of the drawings are most 

interesting of the sail boats as well as the motor boats. 

Cold Storage, Heating and Ventilating on Board Ship. By 
Sydney F. Walker, R. N. Size, 5% by 8 inches. Pages, 
269. Illustrations, 70. New York: D. Van Nostrand & 
Company. Price, $2.00. 

In this book, which was reprinted from previous issues of 

INTERNATIONAL MARINE ENGINEERING, there is no attempt to 

go into the details of the mechanical apparatus used for re- 

frigeration on board ship. It wisely devotes its pages to the 

use and application of the various systems now generally em- 

ployed for refrigeration, and these are most clearly described. 

" The most commendable feature of the book is that of discuss- 

ing the “faults,’ as the author calls them, commonly known as 

“troubles,” and giving solutions which will rectify them. The 

method of operating each system is not perfunctorily entered, 

but all the explanations are practical. It must be remembered 

that refrigeration at sea is a comparatively new development, 

and the value to seafaring men and their personal comfort and 

the great value to the world at large have not been really 

thoroughly appreciated. 

Blue Book of American Shipping. Sixteenth edition. 
7% by to inches. Pages, 408. Numerous illustrations and 
tables. Price, $5.00. 

The Blue Book of American Shipping has reached its six- 

teenth annual edition. It contains its usual list of vessels, dry- 

docks, shipbuilding concerns, as well as the names of the heads 

of the various government bureaus, and this list of names is 

most valuable for those who are bidding or are carrying on 

business with the government in its various departments. 

The additions of vessels during the past year are entered, 

and we note that hereafter the publication will be issued bien- 

nially, which will enable the list to be corrected to a closer 

date than heretofore. ‘ 

Size, 
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ENGINEERING SPECIALTIES. 

Compact Electric Lighting Sets. 

While undoubtedly the controversy concerning isolated 

plants will continue for some time, the Engberg Electric & 

Mechanical Works, St. Joseph, Mich., seem to have settled 

the question concerning a compact, reliable and neat electric 

light plant, and they do not confine themselves to making 

these plants for steam only, but for internal-combustion drive 

as well. They make them from 2% kilowatts, running at the 

moderate speed of 625 revolutions per minute, up to Io kilo- 

watts, running only 350 revolutions; in internal-combustion 

engines they make, not only a vertical outfit, but one with 

cylinders set directly opposite each other, thereby saving head 

room. These plants are made as small as 1% kilowatts, run- 

ning at 625 revolutions per minute, and weighing but 525 

pounds. The generator which is fitted to these prime movers 

is made by the company, and is most compact and yet rugged. 

In the smaller electric sets, run by gas engines, a revolving 

field is used which does away with the fly-wheel, reducing 

weight and making a ‘very compact outfit. The steam engines 

are entirely self-lubricated, and the governing is right up to 

the requirements of the present day. The internal-combustion 

engines are fitted with the splash oiling system throughout. 

In connection with these generating sets the Engberg peo- 

ple make a line of searchlights in three sizes, or rather two 

sizes, 8 inches and Io inches; but the 1o-inch is made for 

marine work as well as land work, and, consequently, has cer- 

tain features which are only valuable for this class of work. 

An automatic cut-off is provided in these lamps, so that 

no damage will be done if the operator neglects to pull the 

switch when the carbons are consumed. This is a feature, we 

understand, possessed by no other searchlight, and certainly 

is a most valuable one. 

Dermatine Valves. 

The quality of material used in the mechanical part of a 

machine is of importance, but it is by no means all of it, as, if 

the material is not properly applied or used trouble results. 

“Dermatine” is’ a substance which is made by the Dermatine 
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Company, Ltd., 93 Neate street, London, S. E., and is used for 

valves of all kinds. The nature of this substance is not ex- 

plained in the catalogue, but its value is clearly shown, and 

most useful hints are given therein as to how valves of both 

the rigid and flexible type can be best applied. Numerous 

illustrations are given of practical forms of valve guards and 

grids, and their improved anchor bushing for valves, which 

we illustrate, is described, and by their use leaks in air pumps 

are greatly decreased. . 

The “Columbia”? High-Speed Universal Chuck. 

The universal chuck, manufactured by Messrs. Schuchardt & 

Schutte, 90 West street, New York, grew out of the demand 

created by the heavy cuts which can be taken with high-speed 

steel. Let us say right here that the designation of chucks is 

very apt to lead to confusion. The universal chuck, such as 

shown in the illustration, has jaws which work to and from the 

center simultaneously, and this word “universal” is often mis- 

understood and ordered where the combination chuck is 

warted, the combination chuck being one in which the jaws 
can be made independent of each other:in action or can be set 

in any position from the center and then worked simultan- 

eously in combination, while the third style of chuck is called 

“independent” where each jaw is actuated by a screw so they 

cannot be worked simultaneously. 

The peculiarity of the “Columbia” is that the jaws slide 

on an incline, which gives a much larger wearing surface for 

the scroll, and a finer pitch of scroll can be used, which, of 

course, gives additional holding power and far greater wearing 

surface, so that the chuck can be used on a single diameter for 

a great length of time without the jaws becoming loose in that 

particular position. This chuck is not adapted for holding 

rings or any article which should be held from the inside by 
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expanding the jaws. They are made from an outside diameter 

of 3% inches holding a 4-inch piece up to 1615/16 inches, 

holding a 16-inch piece. This is an unusual range for a chuck, 

and yet the maximum size of work can be held absolutely 

firmly. 

Queen Portable Testing Set. 

The principal applications of the portable testing set aboard 

ship. as made by Messrs. Queen & Company, of Philadel- 

phia, are the checking of conductor resistances in dynamos, 

motors, starting boxes, etc., the measurement of moderate in- 

sulation resistances, the location of crosses, grounds and 

opens, the checking of ammeters and voltmeters, measure- 

ments of capacity and inductances and other determinations 

dependent upon the electrician’s knowledge of the funda- 

mental principles involved and his skill in applying them. 

The installation of this instrument aboard ship evidences 

the advances made in electrical apparatus equipment. The 

outfit becomes a standardizing laboratory, capable of manipu- 

lation and accuracy by those who may not be skilled in 

the use of measuring instruments, and makes it possible for 

the ship’s electrician to carry out those tests essential for 

maximum efficiency. 

The instrument illustrated is the Queen Dial Decade Port- 

able Testing Set. The dial, a switch pattern, provides a some- 

what quicker method of manipulation than a plug. The con- 

struction of the switch is such to insure permanency of con- 

tact, and provision is made so that it can be taken apart for 

inspection. The galvanometer is of the D’Arsonval type, un- 

influenced by proximity to dynamos, and is balanced to mini- 

mize the effect produced by the rocking of the ship. The 

battery consists of ten cells placed in a block; each individual 

cell can be placed in circuit. Provision is made for connect- 

ing an.external battery, so that the instrument is never use- 

less by reason of its cells becoming exhausted. 

The lid is provided with a special gasket and hasps, so as 

to prevent the salt air from getting into the interior of the 

set. All interior steel and iron parts are heavy nickel-plated, 

and the resistances specially treated to prevent deleterious 

action of the sea air. 
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Battleship and Yacht Blowing Outfits. 

The United States battleship Utah and the seagoing yacht 

Aloha are fitted with “Sirocco” fans. In the case of the Utah 

twelve forced draft sets are used, four in each of three blower 

rooms, each equipment consisting of 30 inches diameter by 

30 inches wide “Sirocco” wheels, driven by 31-horsepower 

electric motors, and each capable of delivering 22,000 cubic 

feet of air per minute. We are informed that these fans, dis- 

placing the above volume of air with a total of 264,000 cubic 

feet of air per minute, have rotors the combined yolume of 

which is but 147 cubic feet, the fans thus handling a volume 

of air in cubic feet per minute equivalent to 1,800 times their 

own volume. ; 

In the yacht Aloha one small fan 15 inches in diameter, 

driven by a direct-connected motor, is ample to produce suf- 

ficient draft for all needs, with ample margin against neces- 

sity, producing 6,000 cubic feet of air per minute total, or 8,000 

times the volume of the wheel. 

The Utah on her trial trip made over 21 knots with but nine 

fans in operation. On the four-hour trial run she easily main- 

tained her speed. The entire twelve fans were run at below 

their maximum rated speed for coal only. 

Some Rope. 

The accompanying picture is a coil of rope made by the 

Columbian Rope Company, Auburn, N. Y. The coil stands 8 

feet high and is 8 feet across. It contains 1,200 feet of con- 

tinuous rope. In ‘the coil are thirty-two bales of the best 

manila hemp. The rope is made in three strands of 510 

threads each. The great weight of this coil and its exceedingly 
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large size made it necessary to charter a special freight car 

in order to ship it. The rope is 15 inches in circumference, 

and the full coil is 200 fathoms. It was made on order for 

the United Fruit Company. 

Reversing Motor Drive. 

There is little doubt but what the planer has pretty nearly 

reached its maximum size if driven with belts. The difficulty 

arises from the fact that in order to get the enormous power 

required for the quick return of a very heavy platen, high 

speed of belt drive is not alone necessary, but width of belt 

is also demanded, and this gets so cumbersome that to shift 

a wide belt became practically uncommercial. Four belts were 

resorted to, which helped matters some, but when the intro- 

duction of the electric motor began, and finally was selected 

as the means of an individual drive for various machines, it 

was not to be wondered at that the motor drive was first used 

in connection with belts, but of late, both abroad and in the 

United States, a great deal of money has been expended and 

a tremendous amount of experimenting done with the re- 

versing motor drive. 

The illustration which we give is a slab which was worked 

up on a 76-inch “Pond” planer driven by a 30-horsepower 

reversing motor. The load on the table was 17,000 pounds. 

The illustration does not clearly show just the conditions of 

the work. The 12-inch scale, which lies on the piece, gives a 

fair idea of the dimensions of the piece planed. The extreme 

left portion, which is shown as being smooth up, with a very 

wide cross feed, is in a higher plane than any of the other 

parts, numbered 1, 2, 3, 4 and 5. It is, therefore, to be noticed 

that in planing No. 5 the tool dropped into the clearance 

space and planed up to an absolute stop, which is the point at 

which part No. 4 started. It is to be noticed that this line 

is practically straight. The next step, No. 4, was taken with 

a different feed, and it in turn brought up against a shoulder 

which formed the right-hand edge of No. 3, and so on. The 

part marked No. 6, of course, had ample room to the right 

for the tool to start in its work, and it ran out in the clearance 

space at the end of the cut, but it is to be noted that the feed 

of this plane portion, No. 6, varied. This was done while the 

planer was in motion. The square part, marked No. 7, is a 

depression, the tool digging in at one end and running up 

against a shoulder at the other. This, of course, is not an 

operation that would often be required and would hardly be 

looked upon as commercial, but it is extremely illustrative of 

the wonderful control which this reversing motor drive places 

in the hands of the operator. 

The whole secret of the matter is that at the instant of re- 

versal, when the leading or pilot switch comes in contact with 

the shifting dogs on the table, the controller short circuits the 

armature, creating therefore considerable resistance, which 

causes the motor to become a generator, consequently a most 

powerful electric brake. The cutting speed is shifted at any 

time the operator desires by merely moving a little contact 

button, while the feed can be varied in the same way and 

under the same conditions, and the control of the motor is 

such that there is practically no overload and no wide fluctua- 

tion of the amount of current to be supplied from the line. 

This is a most interesting point. The Niles-Bement-Pond 

Company, New York, handles these tools in its own shop. 

COMMUNICATIONS. 

Terminal Improvements at the Port of New London. 

Epiror INTERNATIONAL MARINE ENGINEERING: 

The State of Connecticut has appropriated $1,c00,000 (£200,- 

000) to improve the terminal facilities at the port of New 

London. The act provides that the State Commissioners 

“shall have full power on behalf of the State to acquire, own, 

construct, maintain and operate docks, wharves, piers, quays 

and dykes, canals, slips and basins, or any other appropriate 

harbor facilities, sheds, warehouses of all kinds, vaults, rail- 

road tracks, yards, terminals and equipments and all other 

land and water transportation facilities in the city of New 
London necessary to expedite the interchange of rail and 

water traffic.” 

The cost of handling miscellaneous cargo freight between 

vessel and shore is one of the most important factors in in- 

fluencing cargoes to go to any particular city. A differentia! 

of 2 cents (1d.) per ton in favor of a city on a large cargo of 

bulk freight would influence its going to that city, other con- 

ditions being equal. By installing the latest and most improved 

mechanism, under expert advice, so that miscellaneous freight 

can be properly handled, there will be effected a saving of at 

least 15 cents (7%4d.) per ton, or including both the loading 

and discharging, total saving of more than 30 cents (15d.) per 

ton. On a 5,000-ton cargo, this would be $1,500 (£300) in 

favor of the city having the modern equipment. Besides the 

reduction in the cost of transference, rapidity is necessary. 

The charter value of a freight steamer of medium size is 

about $400 (£80) per day. For every day saved, by rapidity 

in loading or discharging, there is over other cities not equally 

well equipped also a differential in favor of that particular 

city. If two days can be saved, $800 (£160) would be to the 

credit of New London to attract commerce. 

To show to what extent machinery has been used at foreign 

ports, at the Kuhwaeder dock alone at Hamburg there are in- 

stalled around this dock 134 traveling elevated gantry cranes 

costing over $500,c00 (£100,000). Under the control of the 

harbor authorities at Hamburg there are about 1,000 cargo- 

handling cranes, and eyery active port in Europe is equipped 

with similar machinery. 

The development of the city of Antwerp is highly corrobo- 

rative of my statements that as well-equipped terminals are 

provided the traffic of the city and State expands. In 1850 

the tonnage was only 200,000 tons. In 1909 it was 11,940,332 

tons from sea navigation and 8,169,754 tons of interior vessels. 

Antwerp was visited by 6,135 vessels in 1908. The increase 

of the population of Antwerp has been equally remarkable 

with the commercial increase. 

Most of the large ports in Europe have been equipped with 

machinery for ten or twenty years, and some are even now 

installing hydraulic machinery instead of the far superior 

electric. Reference is not made to them as examples to be 
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exactly copied, but as illustrating the great necessity of not 

neglecting mechanical methods. The cost of lifting package 

cargoes from the ship’s hold upon the edge of the pier may 

be 6 cents (3d.) per ton, but to assort and distribute through- 

out the transference shed, or to the cars, would be at least 

28 cents (14d.) additional. Machinery can now perform these 

movements at a cost of 14 cents (7d.) per ton. 

should also be made for economically transferring bulk 

cargoes. 

Take the two cities Liverpool and Bristol, between which 

Bristol did not expend 

Provision 

there was a struggle for supremacy. 

the money for improvement, although it had equal natural 

advantages. Liverpool did, and to-day Liverpool is one of 

three great ports of the world. The Liverpool docks compose 

a large part of the city front and cost $200,000,000 (£40,000,- 

000). Twenty-six thousand vessels in one year visited Liver- 

pool, with a registered tonnage of 17,000,000, and the total 

tonnage, inward and outward, was 35,201,767 tons. These 

vessels pay dock, harbor and tonnage rates. The revenue for 

the year ending June, 1911, was $6,899,000 (£1,379,800). Lon- 

don is another interesting example of the danger of neglecting 

terminal facilities. It neglected to keep abreast with the de- 

mands of commerce, and within a few years awoke to the 

fact that Liverpool, Hamburg, Antwerp, Amsterdam, Rotter- 

dam and other ports had wrested from it a large amount of its 

foreign commerce. It has now commenced the expenditure 

of $83,000,000 (£16,600,000) to recover, if possible, its former 

position. 

New London is splendidly situated to become one of the 

‘great ports of the United States. On account of its close 

proximity to the sea, easy approach and a rich hinterland, 

largely interested in manufacturing, with excellent railway 

connections, even to Canada, there is every reason to expect 

a great increase, if there is an open gate terminal through 

New London to the markets of the world. The Thames 

River is tidal for several miles. In 1900 there was a traffic 

movement of 464,283 tons. In 1907 reports show: Coal, 

190,304 tons; lumber, 5,177 tons; steamboat freight, 486,506 

tons ; freight, 150,921. Total, 697,139 tons. 

Among the transportation companies which do business in 

New London are: New England Navigation Company, the 

Thames Transportation Company, the American Lighter Com- 

pany, McWilliams Bros. Montauk Company (L. I. R. R.), 

Fishers’ Island Navigation Company. 

On the 4 or 5 miles of frontage on the Thames River at 

New London the city at present owns practically nothing. 

It maintains merely a right to a ferry slip and one or two 

small dock privileges at the ends of streets. Practically all the 

water front is owned by private parties and corporations. The 

wharves and the most desirable front belong to the railway 

and steamship lines. Arrangements should be made that there 

should be berthings open to all the world. The present depth 

of the harbor is 23 feet. Loading and discharging bulk car- 

goes, such as coal, is done by means of cranes and derricks, 

but for the rapid and economical transference, which is most 

to be desired for New London, there are no facilities. It is 

of the greatest importance that the piers, wharves, trans- 

shipment sheds and warehouses and railroad tracks be laid out 

with proper reference to each other, and also that they be 

connected with the railroads. 

There are a number of principle factors essential to a good 

water terminal. First, ample pier, quay and wharf capacity 

and basins; vessels must not be delayed awaiting a berthing. 

Second, commodious and high transshipment sheds. Third, 

miscellaneous 

as distinct from the transshipment sheds, warehouses and 

warehouse yard space. Fourth, modern transshipment ma- 

chinery. Fifth, mechanical connections between the piers, 

sheds and warehouses. Sixth, rail or water connections be- 

tween the terminals and the cities of the hinterland. 

These water terminals should not be under long lease, but 

the terminals and piers should be the public servants of the 

whole port. There should also be private warehouses, as 

now proposed for New York, but subject to the control of the 

State as to rates. 

There will be ample depth of water, and the wharves should 

be of sufficient length to accommodate the longest ocean 

steamers. To secure the best results at a complete terminal 

there should be included every factor necessary to secure easy 

freight movements, but all installed under expert advice, and 

co-ordinated in such a way as to secure the greatest possible 

rapidity and economy of operation. 

The city should do everything in its power to provide paved 

roads to the terminals, and to reserve wharves which can be 

occupied by other vessels and freighters besides the regular 

lines, and everything should be done to make the city of New 

London an open port where steamships of every nationality 

can easily and quickly load and discharge. Provided that this 

is done under engineering direction, and modern improve- 

ments added from time to time, it is absolutely safe to predict 

that the growth of the city will be phenomenal. There have 

been published valuable figures showing that for every ton 

of freight which passes through a city a certain amount of 

money is left in the city. Terminals under proper manage- 

ment can be made self-supporting. In the city of New York 

it is stated that the terminal charges have not only paid all 

port expenses but also have produced a handsome surplus of 

over $100,c0C,000 (£20,000,000), which it has invested in 

wharves, piers and dock properties. H. McL. Harpine. 

New York. 

A Correction. 

Eprror INTERNATIONAL MARINE ENGINEERING: 

Regarding the reference to my work by Mr. Barnaby in 

your August issue, in which he states that I have made the 

statement that thrusts as high as 16 pounds per square inch 

of projecting surface have been recorded in turbine propellers 

giving a fair amount of efficiency, I wish to make a cor- 

rection. 

Mr. Barnaby has taken a wrong meaning from what I in- 

tended. My statement was as follows: 

“In case of the turbine ships with propellers of low pitch 

and high speed of rotation, a maximum value of meter thrust 

to hold 50 percent propulsive efficiency on bare hull appears 

to be reached at about 16 pounds per square inch of projected 

area.” 

I had previously explained in the article, from which this 

quotation is taken, that by meter thrusts was meant the shaft- 

horsepower multiplied by 33,c00, divided by pitch, times the 

revolutions, times the projected area of the propeller in square 

inches, while Mr. Barnaby assumes that the 16 pounds re- 

ferred to was given as effective thrusts. 

Washington, D. C. C. W. Dyson, U. S. N. 

In the article on “Electrification of Marine Engineering 

Work” in our July issue, by an oversight the name of the 

Shields Engineering & Dry Dock Company, Ltd., was left 

out. 
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SELECTED MARINE PATENTS. 

The publication in this column of a patent specification does 

not necessarily imply editorial commendation. 

American patents compiled by Delbert H. Decker, Esq., reg- 

istered patent attorney, Loan & Trust Building, Washington, 

ID), @; 
993,440. ICE-BREAKER. 

QUEBEC, CANADA. 
Claim.—An ice-breaking boat provided with a projecting prow adapted 

to extend under the ice and lift and break the same said prow also hav- 
ing laterally extending parts (4) for scraping the ice from wharves 
and the said ice-breaking boat being further provided with a keel (3), 
which is deeper in the water than the body of the boat and is located 
only under said prow and has its bottom line inclined forward, its 
greatest depth being under the tip of the prow. One claim. 

993,402. LIFE PRESERVER. JACOB ELFORREST PRESCOTT, 
OF PORTLAND, ME, 

Claim 1.—A life preserver comprising a flexible base, two series of par- 
allel horizontally positioned buoyant elements attached thereto, one series 
at each side of the base, the two series being parallel and being sep- 
arated laterally from each other by a wide uncovered portion of the 
base, a head receiving opening in the base positioned between the two 
series of buoyant elements, and means for securing the life preserver 
to the body. Six claims. 

994,552. SUBMARINE BOAT. GEORGE B. YERTON, OF NEW 
YORK, N. Y. 

Claim 1.—A life boat for submarine craft, comprising a shell pro- 
vided with a manhole in the floor of the shell, said shell being adapted 
to be removably secured to the submarine provided with a manhole in 
the upper part of the same, a removable and replaceable cover for the 
said manhole, to enter the said shell from the said submarine, a safety 
cover adapted to removably close the manhole in the said shell, an 
annular chamber in the said submarine encircling the manhole of the 
submarine, and inter-connected gears in the said shell engaging the 
said chamber for disconnecting the said shell from the said submarine. 
Three claims. 

994,876. COMBINED STEAM AND HAND STEERING ENGINE. 
FREDERICK C. SCHOEN, OF NEW YORK, N. Y., ASSIGNOR 
TO LIDGERWOOD MANUFACTURING COMPANY, A CORPO- 
RATION OF NEW YORK. 

Claim 2.—In combination a drum, a gear on the drum, a hand-power 
shaft, a gear pinion threaded on said shaft and meshing with the drum 

ELOUILD DUPLESSIS, OF SOREL, 

gear, a second pinion on said shaft, and means for placing said drum 
gear in mesh with said first and second gears simultaneouslly. Fifteen 
claims. 

994,874. POWER-TRANSMISSION MECHANISM. THEODOR 
RICHARD RYSZKA, OF KANSAS CITY, KAN. 

Claim 1.—In power transmission mechanism, a friction wheel having 
an. annular concentric flange, a smaller friction wheel concentric and 
rotatable with the other wheel, two laterally flexible rotary shafts, two 
intermediate friction wheels respectively secured to and rotatable with 
said shafts and disposed at diametrically opposite sides of the smaller 
friction wheel between said wheel and said flange, and means for simul- 
taneously laterally shifting said shafts in. opposite directions, whereby 
both intermediate wheels may alternately be brought into driving con- 
tact with the other two wheels. Six claims. 

994,709. PROPELLER SHAFT STUFFING-BOX. CHARLES B. 
ADAMS, OF CHARLESTON, S. C., ASSIGNOR OF ONE-HALF 
TO E,. E. WEHMANN, OF CHARLESTON; S. C. 
Claim.—In a stuffing box for propeller shafts, the combination with the 

cylindrical externally threaded packing box for the reception of a 

fibrous packing and having a base flange integral therewith for attach- 
ment to the stern post of a boat, an integral nipple projecting from 
said flange opposite to the stuffing box and forming an elongated shaft 
supporting bearing, ‘and an internally threaded relatively long cap 
fitting on said box and having a propeller shaft aperture therein of 
greater diameter than said bearing, of a follower mounted to move 

longitudinally within the box for compressing the packing therein and 
fitting the box and shaft with sufficient accuracy to prevent the packing 
from slipping past the same, an anti-friction thrust bearing co-operating 
with the outer side of said follower, a bearing ring for the shaft 
located in the cap whereby entry of dirt into the cap is prevented, an 
anti-friction thrust bearing co-operating with said ring, and a coil spring 
interposed between said thrust bearings for compressing the packing, 
the compression being in the same direction in which the water pressure 
acts upon the packing. 

British patents compiled by G. E. Redfern & Company, 

chartered patent agents and engineers, 15 South street, Fins- 

bury, E. C., and 21 Southampton Building, W. C., London. 

16,4380. APPARATUS FOR TRANSFERRING CARGOES TO 
SHIPS WHILE UNDER WEIGH. C. M. ASKEGREN, PENSA- 
COLA, FLA: 
_In the lowest part of the hold are spiral conveyers, each receiving mo- 

tion from a vertical shaft and bevel gear. About midway the length 
of the vessel is an upright shaft, in which is an endless band con- 
veyer, to which motion is imparted by pulleys on the ends of the spiral 
conveyers. A chute hinged to the upper end of the shaft can be raised 
or lowered to deposit the cargo into the hold of an adjacent ship by 

means of booms raised and lowered by pulley blocks and cables. During 
the operation the vessels are connected by cables, the ends of which are 
attached by spring devices on the deck of the vessel containing the con- 
veyers; the cords passing around belaying pins or pulley blocks on the 
adjacent vessel, and then back to the other vessel to which it is attached 
either directly or to a coiled spring on to the deck as a further 
resiliency to prevent breakage of the cable. Resilient struts keep the 
vessels the right distance apart. 

17,812. SPEED INDICATORS. CHADBURN’S (SHIP) TELE- 
GRAPH COMPANY, LED., AND A. J. GRANT, BOOTLE. 

Has reference to telegraphic apparatus in which the relative speeds. 
of two or more revolving shafts is indicated, say the two (or more) 
driven propeller shafts where it is desirable to keep the relative speeds 
of the two shafts the same, or at any fixed ratio, or where the mean 
speed should be indicated and ascertained, or that the same total num- 
ber of revolutions of the shaft should be made in any given period of 
time. In this speed indicator the train of wheels between the shafts, 
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which transmit motion to the apparatus, and the indicating spindle, or 
axis, are of the spur type and arranged in parallel planes; and the 
two motions are transmitted from the two shafts to a large wheel, which 
is toothed externally to be geared up directly with the one shaft, and 
toothed internally to mesh with a “floating” wheel which is carried on an 
axis adapted to be rotated relatively to or about the center of the 
large wheel; and the rotation of this wheel about its revolving axis or 
spindle is transmitted through gearing to the indicator spindle or axis. 

3,397. NETS FOR PROTECTION AGAINST TORPEDOES, ETC. 
VOLTOHMSEIL- UND KABELWERKE AKT. GES., FRANKFURT 
a/M, GERMANY. : 

This is a net of wire cords'in which each grommet is wound in the 
shape of a cable from a round wire cord consisting of thin straight 
wires wound round a central core. 

23,266. SHIPS’ BERTHS, <A. N. CHAMBERLAIN, BIRMING- 
HAM. 

The berth comprises an angle-iron framework in two parts pivoted 
together, and when these are extended the flexible mattress will accom- 
modate, say, two persons, but when folded so that one part lies upon 
another it forms a berth suitable for, say, one person. In the latter 
case a stretcher is turned outward to form a support and stretcher for 
the outer side of the mattress. 
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PROGRESS OF THE DIESEL ENGINE IN MARITIME WORK. 

BY J. RENDELL WILSON, 

Lord Furness, the head of Furness, Withy & Company, 

Ltd., when he publicly gave out that his firm had placed an 

order for a 3,coo-ton vessel to be driven by oil engines of the 

are already in active service, and by the end of the year these 

will be joined by small transatlantic liners, which are now 

in course of construction in Continental yards. 

FIG. 1.—MARINE DIESEL ENGINES UNDER CONSTRUCTION AT THE WINTERTHUR WORKS OF MESSRS, SULZER BROS. 

Diesel type, stated that to-day we are face to face with a 

development that will revolutionize the methods of propulsion 

in shipping. Of this there can be little doubt, so rapid has been 

the development of the crude oil-consuming marine internal- 

combustion engine. What were considered merely wild dreams 

five years ago are now solid facts, and many oceangoing craft 

ADVANTAGES. 

One of the principal claims of the Diesel-type engine is, of 

course, the great saving on fuel costs. Against this it has 

been argued that, after a certain number of such vessels are 

on the water, the price of oil will increase to the extent 

of rendering them more expensive to run than their 
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steam-engined sisters. This is a fallacy, or misstatement, to 

which no shipowner should give heed, as oil is distributed over 

a very wide area, probably over a wider area than coal. When 

the demand comes there will be a short disturbance in the 

market, and hundreds of new oil companies, good and bad, 

will be formed, and more oil fields opened up, as was the case 

with rubber recently. At present the flow of oil at the various 

great oil fields is far in excess of the demand, despite the 

enormous quantity of refined oil consumed. 

FUEL. 

Even were the price of oil fuel to increase, fuel charges are 

but a small item in the advantages of the heavy oil in ships. 

Oil being carried in the double bottom of vessels, the coal 

bunker space, and the boiler and condenser space saved enables 

PROGRESS ON THE CONTINENT. 

Continental engineers realized these facts long before other 

nations, consequently they are far ahead, and the experimental 

stage with them is past. Already the Diesel-type motors in the 

Russian navy and mercantile marine aggregate 23,000 horse- 

power, composed of about fifty engines. Among the more 

notable firms engaged in large marine heavy oil-engine con- 

struction must be mentioned Fried Krupp, of Kiel-Gaarden, 

Germany; Sulzer Bros., of Winterthur, Switzerland; Carel 

Fréres, of Ghent; Aktiebolaget Diesels Motorer, of Stock- 

holm; Maschinenfabrik Augsburg, Nurnburg, Germany; 

Schnieder et Cie., of Paris; Société des Moteurs Sabathé, of 

St. Etienne, Paris; Société des Ateliers de La Loire, France; 

Nederlandsche Fabriek yan Werktuigen en Spoorweg Ma- 

terieel, of Amsterdam; Société Anon. John Cockerill, of 

FIG. 2.—15,000-HORSEPOWER, SINGLE-CYLINDER CAREL-DIESEL MARINE OIL ENGINE. 

the same amount of cargo to be carried with a great reduc- 

tion of tonnage. This means smaller harbor dues. Again, 

stokers are not required, a considerable saving in the wages 

and food bills, and their quarters can be given over to cargo 

space, again increasing the earning powers of the vessel on the 

same tonnage. When the ship is in harbor, “oiling” is accom- 

plished by simply running flexible piping aboard, and the fuel 

tanks filled in a short space of time. Here, again, much 

manual labor, time, and consequently expense, are saved; also 

no time is wasted in cleaning up ship, as is the case after coal- 

ing operations. 

A few years ago the large passenger vessel Uto, in service 

on Lake Zurich, had her steam machinery replaced with a 

150-horsepower Sulzer-Diesel motor. Originally she carried 

150 passengers; but since the alteration she has been licensed 

for 200 passengers, so great was the saving of space. Natur- 

ally this made an enormous difference in her earning powers, 

and tends to show at least one advantage of oil engines, not 

to mention the many others. 

So it will be seen that there are more points in favor of the 

internal-combustion engine than against. 

Seraing, and Hoboken, near Antwerp; Burmeister & Wain, oi 

Copenhagen; Chantiers & Ateliers Augustin Normand, of 

Havre, and the F. I. A. T. Company, of Turin. All these firms 

have already constructed marine oil engines up to 1,000 horse- 

power, and several have engines of 12,000 horsepower going 

through the shops, notably the F. I. A. T. Company, M. A. N. 

and Krupps. 

DEVELOPMENT IN GREAT BRITAIN. 
The launching of several large ships of this class right under 

their very noses awakened British engineers to serious con- 

sideration, and about thirty firms are now deep into tie 

problem. On the other hand American marine engineers are 

only beginning to show signs of progress in this direction. 

It is time the United States government gave the necessary 

impulse by fitting a small warship with Diesel motors. The 

British Admiralty have already moved in the matter, and have 

publicly placed an order for an internal-combustion engined 

torpedo boat destroyer with Messrs. John I. Thornycroft & 

Company; while there can be little doubt that Messrs. Vickers, 

Ltd., is (in secret and at its own risk) building an eight- 

cylinder engine of 12,000 horsepower to be fitted, in conjunc- 



OcToBER, IQII. International Marine Engineering 389 

tion with steam engines, in a battleship. Vickers is, it is 

understood, benefiting by the experiences of Carel Fréres, on 

whose license it is working, and the illustration, Fig. 2, 

shows the single-cylinder 1,500-horsepower engine on which 

the design was based. This engine stands about 17 feet high, 

and has a bore of about 40 inches. It is of the four-cycle 

type with overhead valves. The high and low-pressure com- 

pressors are arranged by the side of the cylinder, but are not 

shown in the photograph for obvious reasons. ~The makers 

are bound by agreement with their licensees not to divulge any 

information, therefore further details cannot be given. The 

smaller engines to the left of the illustration are partly fin- 

ished castings of a 250-horsepower set. 

Among other British firms actively taking up the new in- 

dustry are: Richardson, Westgarth & Company, of Hartie- 
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FIG, 3.—FUEL IGNITION ARRANGEMENT OF A 500-HORSEPOWER SABATHE 
MOTOR, 

pool; Barclay Curle & Company, of Whiteinch, Glasgow; 

Brazil Straker & Company, of Bristol; J. White & Company, 

of Cowes; Gardners, of Manchester; Swan, Hunter & Wig- 

ham Richardson, Ltd., of Newcastle-on-Tyne; Beardmore 

Bros., of Dalmuir; Palmer Bros., of Jarrow; Babcock & Wil- 

cox, of boiler fame; Mirrless, Bickerton & Day, of Stockport; 

Westinghouse Brake Company, and Willans, Robinson & Co. 

Messrs. Barclay, Curle & Company is building a 7,000-ton 

motor vessel for the East Asiatic Petroleum Company, and 

Richardson, Westgarth is constructing an engine of 1,000 

horsepower for the 3,200-ton ship under construction by Sir 

Raylton Dixon & Company for Furness, Withy & Company, 

referred to by Lord Furness; while Messrs, Swan, Hunter & 

Wigham Richardson, Ltd., is building a 400-horsepower 

marine motor based on the experience gained with the Polar- 

Diesel engines of Toiler. 

CONSTRUCTIONAL PROBLEMS. 

Many are the problems and difficulties that face builders of 

large marine heavy oil engines, the conditions at sea being 

vastly different from the requirements of land installations, 

especially in connection with the government arrangements. 

Perfect castings of a fine grain iron are required for the cylin- 

ders and pistons, in addition to very careful machining. It 

has been found that mechanics accustomed to constructing 

steam locomotives make the best fitters and turners for 

Diesel work, as being used to working to a very delicate gage. 

Regarding the cylinder castings, the chief problem is that, 

while the necessity for cooling the walls demands thinness, 

strength demands thickness, as the casting has to stand inter- 

nal pressures that may be anything from 400 pounds to 1,000 

pounds per square inch. This pressure is, of course, not ap- 

plied gradually, but in quick succession, about 100 to 200 times 

per minute. Strains of this nature demand all the designer’s 

care, and a compromise has to be effected. Water-cooling 

the pistons is another difficulty, but in one or two cases this 

trouble has been ingeniously overcome; with one engine this 

has been avoided by cooling the pistons with lubricating oil. 

Of course, cooling is partially effected by the scavenging air, 

which with all two-cycle engines is blown through the cylinders 

at the bottom of every stroke. With the double-acting class 

of engine greater difficulties arise, as stuffing-boxes to stand 

enormous pressures under heat of over 500 degrees C. have 

to be made, and a suitable packing found; also the piston 

rod must be hollow and water-cooled by swivel-jointed water 

pipes or telescopic tubing. Propeller racing in rough weather 

can be guarded against by efficient governing, or by fitting a 

heavy fly-wheel; also the very high pressure is a factor against 

the engine suddenly picking up excessive speed. However, 

most of these worries have now been satisfactorily overcome 

FIG. 4.—SECTIONAL DRAWING OF A 500-HORSEPOWER SABATHE MOTOR. 

by Continental engineers, and I am enabled to give short de- 

scriptions and illustrations of the principal marine engines. 

TYPES OF ENGINES. THE SABATHE, 

A serious rival to the Diesel engine is to be found in the 

Sabathé crude oil engine, which has several distinctive fea- 

tures. Of the four-cycle type it is essentially a marine job, 

and the center of gravity is lower than is the case with the 

majority of engines of the Diesel variety. This, by the way, 

also seems to be a feature of Krupp engines. There are six 

cylinders, cast in pairs, each 1334 inches diameter by 1334 

inches stroke, and 500 horsepower is developed at 400 revolu- 

tions per minute; but when required the revolutions can be 

reduced to 100 with excellent results. The cylinders are lined 

with steel, and the pistons, which are not water-cooled, are 

each fitted with four broad, white metal rings in addition to 

the ordinary cast iron rings, which obviates any frictional 

trouble likely to arise from the steel walls. The top of the 

piston is concave, giving a large, efficient combustion area. 

Air for starting and fuel injection is provided by a three- 

stage compressor, which delivers the air at 800 pounds 

per square inch, and which is driven off the forward end of 

the solid machined six-throw crankshaft, as are the water 

circulating and lubricating pumps. The fuel pumps, of which 

there are six, are driven by eccentrics off the horizontal shaft, 
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which can be seen about 18 inches above the crank case doors, 

and a link motion gear alters the position of the fulcrum of 

the driving arms for varying the speed or shutting off the fuel 

feed. Regarding the fuel injection arrangements, there is a 

double valve in the center of the cylinder head, a!lawing the 

fuel to be sprayed directly onto the piston (Fig. 3). The 

needle valve (G) and the poppet valve (S) are kept on their 

FIG. 5.—a 500-HORSEPOWER SABATHE CRUDE OIL ENGINE, BUILT FOR A 
FRENCH YACHT, 

seats by springs, the valve (G) being lifted by a rocking lever 

and a cam, while the valve (S) is raised by a collar (7), 

which is secured to the needle valve, so that as the latter 

opens to a certain extent the valve (S) is lifted. This system 

allows of a small quantity of fuel only being injected into the 

combustion chamber at low speeds. Fuel consumption, I may 

say, has been brought as low as 0.4 pound per horsepower- 

hour of residual oil, the consumption of any engines of the 

FIG. 6.—A 260-HORSEPOWER POLAR-DIESEL ENGINE. 

Diesel type being not lower than 0.42 pound. The above 

engine was built for a French yacht. 

T’XE POLAR-DIESEL, 

It is not generally known that the Aktiebolaget Diesels Mo- 
torer, of Stockhélm, makers of the Polar-Diesel motor as 

fitted aboard the Toiler, are one of the pioneers of marine 

Diesel work. This firm, by the way, recently removed the 
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steam machinery from Dr, Nansen’s Arctic exploration ship 

Fram and installed a 150-horsepower Polar-Diesel motor for 

the Amundsen Antarctic expedition. Their engines are of the 

two-cycle type, and usually have six cylinders, four working 

and two maneuvering. The forward of the latter contains a 

compressor, which contains a big storage cylinder charged to 

about 150 pounds per square inch, and this is utilized for 

starting purposes, supplying air through a reducing valve to 

both the maneuvering cylinders. As the working cylinders do 

not take up the load until the engine has made several turns, 

they pick up very easily. The maneuvering cylinders are, of 

course, double acting, and they also supply scavenging air at 

5 pounds per square inch, Each of the working cylinders is 

equipped with a separate adjustable fuel pump. The exhaust 

and air scavenging ports, on opposite sides of the cylinder, 

are uncovered by the piston towards the bottom of the stroke, 

the piston head being so shaped as to ensure complete scav- 

enging. In the cylinder head is the fuel injection valve, which 

is operated by a rocking lever, actuated by an overhead cam 

shaft driven off the crankshaft, by a perpendicular shaft and 

skew gearing, at engine speed. An interesting and note- 

worthy feature is that each cylinder is fitted with a hand-con- 

trolled relief valve for use if the engine has stopped with a 

working piston at the top of the stroke, as the admission of 

high-pressure air at such a moment would put heavy strains 

on the big ends and main bearings and also prevent the en- 

gine from turning: It is interesting to note that Messrs. 

Swan, Hunter & Wigham Richardson, Ltd., of Newcastle-on- 

Tyne, is constructing a 400-horsepower marine engine of 

similar design. 

The following is a report, hitherto unpublished, of a test 

made by Mr. G. Bremberg, surveyor to the British Corpora- 

tion Registry, of a 200-horsepower Polar-Diesel marine engine 

for the Southern Whaling and Sealing Company, of North 

Shields: This shipping firm is having the four-masted barque 

Sound of Jura, which was built of steel in 1906, installed with 

SPEED, 250 REVOLUTIONS PER MINUTE. 

a 260-horsepower Polar-Diesel engine developing its rated 

horsepower at 250 revolutions per minute. She is 210.3 feet 

long by 35.6 feet beam and 109.5 feet draft. The firm is alsc 

having built, by Messrs. Smith Docks Company, two motor 

whalers, each 92 feet by 18 feet by 6 feet 10 inches, which will 

be fitted with Polar-Diesel motors of 200 horsepower at 280 

revolutions per minute. The engine of which I give extracts 

of the tests is for one of the latter. After several hours’ con- 
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tinuous run a consumption test of thirty minutes was taken 

with the engine at full load, the mean net load being 313 

pounds. The engine averaged 282 revolutions per minute 

and developed 200 brake-horsepower, the fuel consumption 

being 42 pounds for the thirty minutes, and the consumption 

per brake-horsepower per hour was .42 pound. Another short 

test was made to obtain maximum power. With a net load 

of 225 pounds, and with the engine turning at 292 revolutions 

per minute, the effective brake-horsepower was 222; the ex- 

haust gases were quite colorless, and no sign of warmth was 

noted in the bearings. Very satisfactory trials were also made 

of stopping, starting and reversing. Solar residue oil was used 

throughout the tests. The Aktiebolaget Diesel Motorer have 

supplied this type of engine to many firms, including the 320- 

horsepower tug Jakut, owned by Messrs. Nobel Bros. Naphtha 

Company, of St. Petersburg. But their first marine job was 

the 60-horsepower Polar-Diesel engine fitted in the 120-foot 

schooner Orion, owned by the Cassiopeja Shipping Company, 

of Stockholm. This was installed in the autumn of 1907. 

Among other vessels so fitted may be mentioned the 110-horse- 

power Polar-Diesel engines in the cargo vessels Rapp and 

SI 
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low-pressure compressors. Very great care has been taken in 

the construction, and the cylinders and piston rings are made 

of a special cast iron of fine grain, possessing exceptional 

wear-resisting qualities, the rings being turned with mathe- 

matical precision by a method ensuring equal radial tension, 

and are placed on the piston with polished faces. The con- 

necting rod, crankshafts and pins are of very tough forged 

steel, while the bearing bushes follow the usual marine prac- 

tice, being of white-metal lined gunmetal. Balance weights 

are fitted to the crankshafts. It will be noticed that the cylin- 

ders are water-cooled their entire length, and that the trunk- 

type pistons are exceptionally long, no crossheads and guides 

being fitted. 

WERKSPOOR-DIESEL ENGINES. 

These engines came into prominence in connection with the 

1,900-ton motor tankship owned by the Anglo-Saxon Petro- 

leum Company, of London, this vessel being propelled by a 

six-cylinder Werkspoor-Diesel engine of 500 horsepower, con- 

structed by the Nederlandsche Fabriek Van Werktuigen en 

Spoorweg-Materieel, of Amsterdam, This boat has given such 

excellent results that her owners have already placed an 

FIG. 7.—SECTION OF ONE OF THE 400-HORSEPOWER SULZER-DIESEL ENGINES FITTED IN THE 960-TON PASSENGER 

VESSEL ROMAGNA, 

Snapp, owned by the Alvar Shipping Company, of Stockholm. 

With Polar-Diesel motors, which are of the two-cycle type, 

very nearly the same consumption of fuel as with four-stroke 

engines has been obtained, results quite unparalleled. 

THE SULZER-DIESEL. 

Another firm which has had much experience in this direc- 

tion is Messrs. Sulzer Bros, of Winterhur, Switzerland, which 

is constructing the two 1,500-horsepower motors for the 

6,000-ton liner now building at the Howaldt yard for the 

Hamburg-South America Company. This notable Swiss firm 

numbers among its achievements the equipping of the 1,000- 

ton passenger vessel Romagna with two 400-horsepower 

Sulzer-Diesel oil engines, which is now in service between 

Trieste and Ravenna, Austria. In the Sulzer engine, using oil 

fuel having a thermal value of 18,000 British thermal units 

per pound, the consumption at normal load varies from 0.40 

to 0.55 pound per brake-horsepower hour, according to the 

size of the engine. This makes the running costs about 0.2 to 

0.25 cent (0.1 to 0.15 pence) per brake-horsepower hour, 

basing the price of oil at $12.50 (50/—) per ton. This is, of 

course apart from lubricating oil; but the Diesel requires less 

lubrication than any other type of engine. Sulzer Bros. do not 

direct their energies to one particular type, but build both the 

two and four-stroke variety. 

Fig. 7 shows the sectional drawings of a 400-horsepower 

Sulzer engine, which is of the four-cycle class. There are 

four working cylinders, the two others being the high and 

order with the same engineers for an engine of 1,000 horse- 

power. Vulcanus is 196 feet long by 37 feet 9 inches beam 

and 10 feet 2 inches draft. She is built of steel, and her speed 

is over 84% knots. Her engine is on the four-cycle principle, 

with six cylinders 1534 inches diameter by 239/16 inches 

stroke, and 500 horsepower is developed at 180 revolutions per 

minute. As far as possible it has been built to conform with 

marine steam engine practice, and accessibility of working 

parts has been made one of the principal features of the de- 

sign. The length is about 25 feet, and the height from the 

center of the crankshaft to the cylinder tops is 12 feet, while , 

the weight is 42 tons without the piping, compressors, etc., the 

whole weighing some 85 tons. On Taraken residue oil at $9.50 

(38/—) per ton the full speed consumption of ftftel is .42 

pound per brake-horsepower hour and .5 pound when at half 

speed. 

This engine differs from those previously described in this 

article, in that the compressors do not form part of the actual 

engine; but the engine is started by a two-cylinder, 50-horse- 

power auxiliary motor of the Diesel type, also a very heavy 

fly-wheel is fitted to prevent racing of the engine when the 

propeller lifts from the water in rough weather. The connect- 

ing rods are fitted with cross-heads and guides, allowing fairly 

short pistons. The 50-horsepower auxiliary drives a two- 

stage compressor for filling the air tanks, used for starting 

purposes and for maneuvering the main engine; but it also 

drives a centrifugal pump for discharging the liquid cargo, 

Vulcanus being an oil carrier. The compressed air tanks, of 
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which there are four, hold air at 300 pounds per square inch. 

On the starboard side of the main engine are the three- 

stage compressors used for fuel injection, the fuel being in- 

jected at 900 pounds pressure through a valve operated off the 

cam-shaft. The first-stage compressor is a single water- 

jacketed cylinder driven by links and a rocker off one of the 

cross-heads, while the second and third-stage compressors are 

in one casting, and are driven off another cross-head. The 

water-cooling pumps are also arranged on the starboard side 

between the compressors. Lubrication is by a Belliss & 

Morcom oscillating valveless pump actuated by an eccentric 

off the crankshaft, all oil, of course, passing through a filter 

before reaching the working parts. 

The cylinders are cast in threes, and are fitted with cast 

iron liners. Unlike the Sulzer engines, which have exception- 

ally lengthy trunk-type pistons, the Werkspoor pistons, as 

before mentioned, are short, but are fitted with ten rings a 

FIG. 8.—VALVE-GEAR ARRANGEMENT IN THE CYLINDER HEAD OF A 
600-HORSEPOWER F, I. A. T. MARINE DIESEL ENGINE. 

piece to prevent the compression escaping to the crankpit. As 

cross-heads and guides are fitted there is no side thrust to 

worry about; but the pistons are hollow and are cooled by a 

fan driven by friction off the fly-wheel, the current of air 

being admitted into the body of the piston by telescopic tubing 

—a noteworthy feature. There is no crankcase, but the cylin- 

ders are supported on I columns, the crank pit being covered 

in by large iron doors. By this arrangement the pistons and 

crankshaft can be taken out without disturbing the cylinders 

or valve gear. 

Regarding the valve gear, this is arranged in the cylinder 

heads, and there are four valves to each cylinder—the inlet, 

exhaust, fuel and compressed air for starting, respectively. 

Each is operated by a cast steel rocker off an overhead cam- 

shaft running the entire length of the engine. Being about 25 

feet long it is, of course, well supported by ample bearings. 

The engine is reversible, but space prevents describing the 

valve mechanism in detail, and I have already dwelt at length 

upon other parts. Briefly, however, reversing is carried out 

by bodily moving the cam-shaft, bringing another set of cams 

into action for the opposite motion. I must refer, however, 

to a recent voyage made by Vulcanus from Rotterdam to 

Hamburg and back. The distance between the two ports 

named is 735 nautical miles, the outward run from Rotter- 

dam occupying just 100 hours. Her cargo for this voyage was 

{,000 tons of benzine; the maximum speed for twenty-four 

hours was 8.5 knots, and the total fuel consumption 8h, tons. 

The return run with 475 tons of water ballast was accom- 

plished in 98 hours, maximum speed 8.9 knots. The cost of 

her fuel was about $10 (£2) per ton (although residue oil is 

obtainable at a lower figure), and her engines consume I ton 

of oil fuel for every I00 nautical miles that Vulcanus runs. 

Thus she can carry 1,000 tons of cargo 100 nautical miles with 

a fuel bill of $10, a saving of more than 50 percent over a 

steam vessel of similar cargo capacity, which is but one of the 

many advantages that steamship owners must eventually 

realize. 

THE COCKERILL. 

The system adopted by Messrs. Cockerill, of Seraing, and 

1,oboken, near Antwerp, for the engines under construction 

for the King of the Belgians’ passenger vessel is entirely 

novel, and will give the ship excellent maneuvering qualities 

and economical slow-running powers; it is a practice likely to 

be generally adopted should it prove successful. The engine 

is divided by a clutch into two units or three or more cylin- 

ders, the forward half also being connected by another clutch 

at the fore end to a compressor, while the after half of the 

engine is coupled direct to the propeller. When slow speed 

is required by the navigator the-forward half is disconnected 

and the compressor clutch thrown into gear, and the after 

part of the engine is run entirely on compressed air. This 

may seem complicated, but in reality is simple, and should 

prove to be very efficient. 

M. A. N. 

In INTERNATIONAL MARINE ENGINEERING of May last, the 

3,000-ton auxiliary ship QOwuevilly was described and the two 

300-horsepower M. A. N. (Maschinenfabrik Augsburg-Nurn- 

burg) engines with which she is fitted were illustrated. Each 

engine has seven cylinders, six working and one air-compress- 

ing cylinder—not four working cylinders, as was stated in the 

May issue. This air-compressing cylinder is the high-pressure 

compressor for the fuel injection. A separate scavenging 

pump is attached to each cylinder at the lower half, virtually 

forming a cross-head guide for the connecting rod of the 

working cylinder pistons All the lubrication and water- 

cooling pumps and the controls are mounted at the forward 

end of the engines. At the after end of each is a powerful 

clutch, used for disconnecting the propeller shafts when the 

vessel is under sail, allowing free rotation of the propellers. 

For starting purposes there are several air storage bottles, 

which are supplied by a compressor driven off an auxiliary 

engine, which also drives the electric light dynamo. On the 

test bed each engine developed 320 horsepower at 305 revolu- 

tions per minute on a fuel consumption of .462 pound of 

residual oil per horsepower per hour. 

195 I ky Wh 

The Fabrica Italiana Automobili Torino (F. I. A. T.), of 

Turin, is very busy with marine engines of the Diesel type, 

the largest being of 12,000 horsepower for the Italian navy, 

of which, of course, they are unable to divulge details. But 

their six-cylinder, 600-horsepower marine engine is of interest. 

It is of the two-cycle class, single-acting, and the rated horse- 

power is developed at 600 revolutions per minute. There are 

several decidedly novel features, one of these being that no 

separate pumps are fitted for air-scavenging the cylinder, 

This is arranged by double diameter pistons, the upper part 

being the working piston, and the lower portion acts as an air 

pump, while the air is retained in a reservoir formed in the 

crank-case casting, and supplied to the cylinders at the bot- 

tom of the stroke through two valves on the cylinder heads. 

These valves are actuated by cams on the cam-shaft that 

work the fuel injection valve and starting air valve, also on the 

cylinder head. The exhaust discharge is through ports un- 

covered at the bottom of the stroke. 

For supplying the air for fuel injection and air for starting 

purposes there is a two-stage compressor at the forward end, 

driven off the crankshaft. The pumps for water-cooling and 

lubrication are grouped at the forward end, where they are 

driven off the crankshaft extension through a reduction gear. 

It is interesting to note that with F. J. A. T. engines. diffi- 

culties arising from water-cooling the pistons have been 

avoided by oil-cooling the piston tops, which is found to be 

more successful than expected. The engine is, of course, re- 

versible, and in the official trials by Italian naval officials the 
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reversing from full speed ahead to full speed astern was 

carried out with ease in five seconds, 

GERMANIA MARINE ENGINE, 

Messrs. Fried Krupp, the famous engineers of Kiel, Ger- 

many, have devoted considerable attention to the marine 

Diesel-type engine, and are the manufacturers of the Ger- 

mania oil motor. This firm are building four 1,000-horse- 

power oil engines for the two 7,900-ton ships building for the 

German-American Petroleum Company. Through their 

courtesy I am enabled to illustrate a direct reversible, six- 

cylinder engine of 1,000 horsepower, which was lately built by 

them for the German government. It is of the two-cycle 

type, although Messrs. Krupp also make the four-cycle variety. 

The cylinders are divided into two units of three by the high- 

pressure compressor, while at each end is a low-pressure com- 

pressor, the former being used for fuel injection and revers- 
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by two Diesel engines of 500 horsepower, and fitted with an 

auxiliary motor of 150 ‘horsepower. Regarding other big 

motor vessels, Vulcanus, Toiler, Quevilly and Cornelius are 

already known to my readers. 

VESSELS UNDER CONSTRUCTION. 

Big motor ships known to be now building are too numerous 

to deal fully with here, and probably as many are building 

secretly or quietly, especially when one considers the fact that 

the Maschinenfabrik Augsburg-Nurnburg has nearly I00 

large marine engines of this type on order, including a six- 

cylinder engine to develop 2,000 horsepower per cylinder, for 

German naval purposes—most probably for the center shaft 

of a battleship—but authentic information is unobtainable. 

However, I must make brief reference to the two 6,500-ton 

liners building for the Hamburg-American Line by Blohm & 

Voss and Burmeister & Wain, while the Hamburg-South 

FIG. 9.—A _SIX-CYLINDER, DIRECT-REVERSIBLE GERMANIA MARINE OIL ENGINE OF 1,000 HORSEPOWER, BUILT BY FRIED KRUPP OF KIEL. 

ing, and the two latter for air scavenging of the cylinders. 

Thus it will be gleaned that should one section of the engine 

break down the crankshaft can be uncoupled at the center and 

the vessel driven by the other half. The air and fuel in- 

jection valves, which are arranged in the cylinder heads, are 

driven off a horizontal overhead cam-shaft, actuated by a 

central perpendicular shaft and gearing, driven in its turn off 

the crankshaft. Nine large inspection doors are provided to 

the crankcase. As in the case of the Sabathé engine, the 

center of gravity is very low, there being no cross-heads, such 

as in the Werkspoor motor, trunk pistons being fitted. This 

engine is, of course, for naval work. The firm has just built 

an interesting motor vessel for the German government, which 

has been named Mentor. At present they are unable to 

divulge details, but from other information received she is 

of 75 tons, fitted with motors of 600 horsepower. Personally, 

however, I believe she is a much larger vessel, and equipped 

with oil engines of several thousand horsepower. 

SHIPS NOW IN SERVICE. 

It is not generally known that there are already more than 

fifty large Diesel-engine ships actually in service. On the 

river Volga, Russia, the horsepowers of the various Diesel 

craft aggregate 23,000; two of these are gunboats—the Kars 

and Ardagan—each of 620 tons, which are equipped with 

motors of 1,000 horsepower. Messrs. Nobel Bros. Naphtha 

Company, St. Petersburg, owns half a dozen large motor 

ships, each of several thousand tons, while Messrs. Merkuljiff 

Bros. owns a vessel of 4,000 tons capacity, named Djalo, driven 

America Company is having a 6,000-ton liner built at the 

Howald yard, Kiel, with engines by Sulzer Bros., Winterthur ; 

Messrs. Burmeister & Wain is also building an 8,000-ton 

motor vessel of 2,000 horsepower for the East Asiatic Com- 
pany, of Copenhagen, for service between Antwerp and 

Bangkok, Siam. 

Again, the German-American Petroleum Company is hay- 

ing the 2,300-ton tank ship Excelsior fitted with two goo- 

horsepower Carel-Diesel type motors by the Reshertig Schiffs- 

bau A. G. Of course, this paragraph is not given as news, 

but merely to draw attention to work in progress. Other 

craft may be mentioned. There is the 3,200-ton cargo vessel 

ordered by Messrs. Furness, Withy & Company from Sir 

Raylton Dixon & Company. Again, there is the 6,000-ton boat 

building on the Clyde by Barclay, Curle & Company, of 

Whiteinch; also the 1,000-horsepower tank ship for the 

Anglo-Saxon Petroleum Company, owners of Vulcanus. 

Also, there is the 600-ton revenue cruiser to be fitted with 

motors of 1,000 horsepower building for the Russian govern- 
ment by the Société Anon. Chantiers Navals Atelier et 
Founders de Nicolieff, and the Thornycroft oil-engined de- 

stroyer for the British Admiralty. Last, but not least, is the 

1,000-horsepower Cockerill passenger vessel for the Congo, 

building to the order of the King of the Belgians. I could 

continue this list, but space forbids; however, the above will 

suffice to show that the future outlook is most promising, and 

shows strong indications that the Diesel type of oil engine will 

take a prominent place in the propulsion of ocean-going ships 

in the near future. 
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THE SUBMARINE VESSEL. 

BY K, DIETZ. 

(Concluded from page 360.) 

In the determination of the value Q of the ballast water 

(see also page 358) it is to be observed that the amount Qu, 

belonging to the external tanks, completely fills these in the 

under-water condition, and thus prevents the outer skin en- 

closing them from being bulged in by water pressure exerted 

from one side only. Similarly, also, the external oil fuel tanks 

must be kept full by pumping in water as the oil is con- 

sumed. During submerged runs it is desirable that the outer 

flooding valves be kept entirely open, in order that the hydro- 

static pressures within and without the tanks may be kept as far 

as possible alike. For the determination of the amount of the 

rest of the ballast water Q2, which is still maintained within 

the inner hull, it must in the first place be remembered that a 

variation of the percentage of salt contained in the water is 

accompanied by an increase of buoyancy. Should, for in- 

stance, during a blockade, a boat be submerged at low tide in 

the brackish water at the mouth of a river; that is to say, 

cement, etc., also have a certain displacement which must be 

exactly determined by calculation and compensated by ballast 

water. 

The pumping out of the ballast tanks after an under-water 

run is effected in the awash condition by ordinary centrifugal 

pumps, the air thereby flowing in of itself. In case of neces- 

sity, however, it must be possible, in the submerged condition, 

or in that of sinking as a result of damage, to pump out bal- 

last when the slipping of detachable lead ballast has proved 

unavailing. For this purpose most of the pure submarine 

boats are provided with special high-pressure centrifugal 

pumps, which must be capable of overcoming the greatest 

hydrostatic pressure that will in practice be encountered. The 

air then flows from the inside of the boat into these tanks. ° 

In the case of submersible vessels, on the other hand; the 

emptying of the external tanks can be effected only by com- 

pressed air, and is not resorted to until the pumping out of 

the internal tanks has proved insufficient. For this purpose, 

indeed, large quantities of highly compressed air are necessary, 

the storage and constant replenishing of which within the 

vessel requires the presence there of new appliances. Special 

high-pressure air pumps are, as a rule, carried (output per 

FIG. 6. 

should the ballast tanks be filled with such brackish water 

(% = min. 5.0), a rapid equalization of the latter will not 

easily be effected even with the valves open, and the increase 

of the buoyancy (D + d) (%1 — 7%) = max. .026 (D + d), 

due to the greater specific gravity of the water at a distance 

from the shore (71 = max. 1.026 tons* per cub. m.), will have 

to be overcome by the taking in of additional ballast. Further, 

in the case of external fuel tanks with volume lV, attention 

must be given to the circumstance that the oil, the specific 

gravity Yo of which is less than that of the ballast water 7, 

will, under water with tanks nearly full, continue to provide a 

maximum amount, v(¥:— Yo), of buoyancy, which must like- 

wise be overcome by an increase of the ballast water. Now, 

since Y = about 0.85 and 71 max. = 1.026 tons per cub. m., Q 

must amount at least to .026 (D + d) + .176 v. There must 

also be a further amount of ballast sufficient to overcome any 

trim the vessel may have in the awash condition. It is, of 

course, incumbent upon the designer to arrange the ballast 

tanks in such a manner that, taken together, they trim 

the vessel horizontal when she is awash; but in spite of all 

care inclinations will always take place which will have to be 

adjusted. In the dimensioning of the ballast tanks it must 

further be borne in mind that all the structural parts of these 

and of the open erections, as well as all cavities in pipes pass- 

ing through these latter, air storage flasks, exhaust pipes, 

* Of 1,000 kilogrammes. 

minute = about .353 cubic feet of air at a pressure of 2,426 

pounds per square inch). In case of necessity the compressor 

of the Diesel motor may also be pressed into the service. The 

use of compressed air for the emptying of the external tanks 

becomes necessary, because the outer skin is not strong 

enough to withstand great pressure, for water cannot be 

expelled till the air pressure within the tanks to be emptied is 

at least equal to the hydrostatic pressure without, so that the 

walls themselves (the outer skin) are actually not under one- 

sided pressure. Care must be taken, however, that when the 

boat rises on the emptying of the external tanks, the com- 

pressed internal air is able to expand and escape through the 

flooding valves. 

After the ballast water has all been taken in the transition 

from the “awash” to the “submerged” condition may proceed 

somewhat as follows: 1. By alteration of the trim (Figs. 6a 

and 6b). 2. By the sinking of the boat bodily downwards, the 

position of her axis remaining parallel with that in the awash 

condition (Fig. 6c). Boats with single pairs of horizontal 

rudders at their after ends can dive only in this way (Fig. 

6a); but when a boat is fitted with several pairs of diving 

rudders it is possible for her to dive in either way. For a 

dive by means of alteration of trim the foremost pair of 

rudders are so adjusted as to press the fore body down be- 

neath the surface of the water. The aftermost pair are mean- 

while adjusted for “raising,” so that the boat under the in- 

fluence of the thrust of the propeller and of the rudder 

a 
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moments, Ta X a and 7» X Db (Fig. 3), both acting in the 

same sense, describes a gentle curye in the vertical diving 

plane. As soon as the desired depth has been reached the 

horizontal submerged condition is attained by the adjustment 

of the after-diving rudders to the downward pressing position 

as well as the fore ones. This method of diving is a very 

rapid one, because the speed of the boat is made use of to 

b 
FIG. (/. 

bring her down. It is also, however, the most hazardous, 

since, with the slightest inattention, dangerous depths may 

very quickly be reached. Greater angles of inclination with 

the horizontal than 10 degrees are accordingly carefully 

avoided. In the case of a dive with the axis of the boat kept 

at the “awash” inclination to the horizontal, which is often 

called a “dive on even keel,” all the diving rudders are at the 

outset adjusted so as to produce downward pressure, and so 

handled that the vessel sinks with a fair degree of evenness. 

A dive in this manner takes rather longer than one made as 

above described, but it may be accomplished with greater 

safety, and, with a relatively inexperienced and unreliable 

crew, should always be preferred. If the rate of the reduc- 

tion of the speed which accompanies the transition to the sub- 

merged condition were known, a simple theoretical analysis 

(Figs, 2 and 3) of this latter method of diving might be made, 

since the condition of equilibrium at any moment existing be- 

tween the vertical components of the pressures on the diving 

rudders and the part of the surplus of buoyancy already over- 

come is of a purely static nature. In view, however, of the 

unknown deflection of the particles of water, due to the shape 

of the vessel, all existing theories relating to rudder pressures 

break down; here, again, we are thrown back on the results 

of experiments with models which, on account of the separa- 

tion of the resistance of the vessel from that of the rudder 

blades required for calculation purposes, become very ex- 

“pensive. 

After the intended depth of immersion below the surface 

and the “even-keel’’ position have been attained, the aftermost 

of several pairs of rudders, when so many are adopted, are 

fixed at the angle for diving, and the finer adjustment of the 

vertical steering is effected entirely by the help of the fore- 

most pair. We have already seen that a state of suspension 

of a submarine boat is an impossibility, and in consequence 

every excess of rudder pressure causes an acceleration and a 

turning of the boat downwards, and every deficiency of pres- 

sure a like motion in the upward direction. It follows from 

this that during under-water runs the regulating diving rud- 

ders will be constantly in action; to enable her to maintain the 

intended depth of immersion the boat must constantly per- 

form oscillations and stamping movements of more or less 

considerable amplitude. This tendency will be the more pro- 
nounced in boats fitted only with single pairs of diving rud- 
ders. In order to minimize these oscillations—that is to say, 
to give a better stability, of course, at the depth of immersion 

desired—hydroplanes are fitted abaft the diving rudders, but 

the large proportion of length to depth (max. L: B : : 12: 1) 

is in particular design to give a certain steadiness in this 

direction. .- Further, the already-mentioned effect of the broad 

after-body on the course-stability also shows to advantage 

here. The center of mean distances of the greatest super- 

ficial extension of the boat in the horizontal plane, correspond- 

FIG. 8. 

ing approximately with that of the waterline of greatest area, 

is thereby kept unusually far aft and unusually far behind the 

center of gravity of the vessel when this point assumes its 

ordinary position. On the assumptions that with a given trim 

under water the turning of the boat takes place about a hori- 

zontal athwartship axis through her center of gravity, and that 

FIG, 9. 

the resistance of the water to such turning acts approximately 
in the center of mean distances above mentioned, a moment 
tending to bring her back to her old course must be set up 
with every vertical deviation from the latter. If this center of 
mean distances lay at a point forward of the center of gravity, 
the tendency of the boat to turn a somersault would, under 
certain circumstances, be directly promoted thereby. The 
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influence exerted by the broad after part of the vessel towards 

the prevention of vertical oscillations is therefore to be ranked 

in importance with that of trim by the stern of a vessel 

steaming at the surface to prevent her from falling off side- 

ways from her course. 

When submerged, a submarine represents a system which 

approximates very nearly to a condition of equilibrium be- 

tween forces acting in the vertical plane. Sudden disturb- 
ances, such as the firing of a torpedo, inclinations caused by 

the putting over of the vertical rudder, etc., may, with careless 

manipulation of the diving rudders, cause incalculable course- 

deviations in every direction, and this may suffice to show 

the difficulties of submarine navigation, impeded as it already 

is by the difficulties of obtaining bearings. 

In the case of the large boats, at all events, the action of the 

increased inertia towards the prevention of alterations of trim 
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is agreeably in evidence. This was probably one of the reasons 

for the increase of the displacement of these boats beyond that 

formerly ruling. In view of the considerable cost for the 

construction and maintenance of the first experimental boats, 

the dimensions of these were, of course, kept very small; for 

dependence had in the main to be placed on the expensive 

purely electrical accumulator system for propulsion, even for 

surface runs. Since the systematic development and actual 

application of the submarine boat as a weapon of warfare, 

however, its displacement has increased. To this growth a 

limit of about 800 tons of surface displacement has now been 

set, chiefly because oil motors for the powers, which would, 

beyond this, be required, have not yet been built, and the 

necessary reliability in working with them would be missing, 

but also for the further reason that the deadweight of the 

storage battery, which always has to be carried, reaches quite 

unmanageable proportions. Here, also, however, experience 

has in general shown that increase of displacement brings 

advantages in almost every direction. In addition to the im- 

provement of the course-stability and the action of the inertia 

in counteracting changes of trim, this lies in the considerable 

enhancement of the fighting value (speed, radius of action, 

necessary comfort and safety for the crew and increase of the 

store of spare ammunition) in the improved sea qualities ac- 

companying the increase of reserve buoyancy and in the im- 

provement of the stability. 

The advantages of greater displacement are especially 

prominent in the submersible, which in itself already repre- 

sents an important step in advance. For the magnitude of the 

reserve buoyancy of the submersible there is, properly speak- 

ing, no upper limit so long as the duration of the maneuver 

of submergence does not come in question. A lower limit, 

determined in relation to the resulting freeboard exists, how- 

ever, and this is set by the extension of the stability conditions 

of a modern submersible as contrasted with those of a pure 

submarine boat. In general, these are very simple. During 

surface runs they do not differ in any way from those of an 

ordinary vessel. The stability of a vessel floating at the sur- 

face of the water is, as is well known, made up of a weight 

stability and a surface stability, the former depending on the 

height of the center of gravity G and the latter depending on 

the height of the center of buoyancy and on the alteration of 

form of the displacing body at inclinations from the upright 

(waterline stability) ; that is to say, on the lateral movement 

of the center of buoyancy F, occasioned by such deformation. 

As may be seen from Fig. 7 the older submarine boats, which 

swam on their circular-sectioned hulls even on surface runs, 

have, by reason of the arching up of their upper surfaces, very 

little water-plane stability, sc that dependence must in the 
main be placed on the weight stability. It is advisable, there- 
fore, in these boats to keep the center of gravity below the 
center of buoyancy, already in surface condition, so that a 
moment tending to careen the vessel does not at any in- 
clination occur. In the submersible the case is different. 
Here the broad upper works give very considerable water- 
plane stability, and in order to attain reasonable stability con- 
ditions a position of the center of gravity above the center 
of buoyancy must, especially for surface runs, then be aimed 
at. 

If Jv be the lateral moment of inertia of a waterline we 
Jo 

obtain for the initial stability “@ F = Let us now con- 

v 
sider the awash condition. If the surplus buoyancy be repre- 
sented by the volume of the tower, the hull proper will already 
be below water. If the slight influence exerted by the tower, 
which is still above water, be neglected, we may set J» = O, 
and also M F = O; that is to say, in the awash condition the 
metacenter coincides with the center of buoyancy. The water- 
line stability is herewith destroyed, and only the weight sta- 
bility remains; that is to say, it is imperative that the center 
of gravity G lie below the center of buoyancy F (F G = 250 
to 500 mm.). The same holds for runs in the submerged con- 
dition with both types of boat, but on account of the tower, 
1. €., of the surplus buoyancy, the general center of buoyancy 
F” will rise somewhat higher, and, according to the vertical 
position given to the horizontal rudders and the varying 
vertical pressures on these, the general center G’ of gravity 
resulting from Q + W-+ (Ta + To) cos ® (Fig. 9) will be 
subject to slight oscillations. 

Such is the stability in the final conditions. In the inter- 
mediate state between the surface and awash conditions, how- 
ever, it becomes complicated by the circumstance that the free 
surface of the water in the gradually-filling tanks, with its 
stability-reducing properties, has to be taken into account. In 
a pure submarine boat this is of small consequence, for, pro- 
vided the center of gravity be not unduly raised by the water 
in the tanks, she is in a condition of absolute stability. with 
G below F. As a check upon the reduction of the stability, 
due to the free surface of the tank water, the method shown 
in Fig. 10 may be applied, the only assumption in which is 
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that all the tanks are run up simultaneously. The surfaces of 

the water in the tanks will then be at about the same height 

at each instance. By means of the displacement scale D and 

the filling scale of the tanks Q, it becomes possible for each 

external waterline a or b readily to determine the heights and 

breadths of the internal water surfaces (a b’) and the in- 

fluence these exercise on the initial stability. 

Exactly the same holds good for a submersible, on the as- 

sumption that the center of gravity is already below the center 

of buoyancy in the surface condition. Prominence is here 

assumed by the phenomenon that, after a certain point of 

time represented by the waterline c in Fig. 11 is reached, that 

Submerged Condttor 

dangerous if the waterline stability were insufficient. It is 

absolutely necessary, therefore, and the height of the free- 

board must be so arranged that the deck of the boat does not 

become submerged till a later instant of the awash period, so 

that a sufficient degree of waterplane stability is available at 

this critical time. It is also good practice to bring about the 

coincidence of the two points before the extreme waterline c 

(Fig. 11) is reached, so that there is then only one tank water- 

plane exercising a reducing influence on the stability. Fig. 11 

gives, at its right-hand side, the suitable alteration of level 

of the two centers for the case assumed. F is the locus of 

the center of buoyancy above top of keel (to the external 

Fic, 11. 

two free water surfaces in the tanks have to be reckoned 
with—that of the outer ballast water Q, and that of the inner 

ballast water Q.—which may, for any external waterline, 

be obtained from Fig. 11 in exactly the same manner as for a 

submarine boat from Fig. 10. The stability-reducing influence 

of the ballast water between the surface and awash conditions 

is given for the transverse and longitudinal metacenters in the 

right-hand diagram of Fig. 11. The curves Mv and M: give 

the metacenters regardless of, and Mv’ and My,’ these as 

affected by, the water stirfaces of the tanks. For the longi- 

tudinal stability is also affected by these, and the longitudinal 

metacenter in the submerged condition again coincides with 
the center of buoyancy, so that below the water the longi- 

tudinal and transverse stabilities become exactly alike. It 

therefore is necessary to care for a sufficient degree of sub- 

division of the tanks in the longitudinal direction and the 

necessary wash-plates must in every case be provided. 

Of special interest again are the stability conditions of a 

submersible in which the center of gravity is above the center 

of buoyancy in surface trim. In the submerged condition G 
must lie below F; during the running up of the tanks, then, 

the critical condition must at one particular instant occur in 

which the two centers coincide (W L a). This might be 

waterlines, set off from the vertical line O-O). G is the locus 

of the center of gravity. Waterline a is the critical one for the 

stability. It may at the same time be seen from the figure that 

the longitudinal and transverse stability are at their minimum 

in the awash condition; for the influence of the vertical diving 

rudder pressures Za and 7» on the vertical position of the 

general center of gravity is, for the most part, less than that 

of the surplus buoyancy on the general center of buoyancy. 

Hitherto the assumption has been made that the surfaces of 

the water in the tanks are “free.” This is not, however, in 

accordance with the actual conditions. In regard to the sta- 

bility, indeed, these are still less favorable, since they include 

a certain leakage through the valves, which have to stand open 

during the awash period. The ingress of the water is here 

greater at the side which is becoming submerged on account 

of the increase of the hydrostatic pressure. The leakage, 

however, can only be looked on as exercising a limited in- 

fluence; for the flow through the valves will always be 

throttled to a considerable degree, so that for small inclina- 

tions the condition of free water planes above mentioned may 

practically be reckoned with. Of interest, also, is the circum- 

stance that when the diving rudders are turned during an 

inclination of the vessel the vertical pressures are JT, cos ® < 
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Ta and T» cos ® < T> (Fig. 9); that is to say, the rudders 

must then be turned to a greater angle. If the inclination of 

the boat were 9o degrees, no further diving could take place, 

and the boat would certainly come to the surface. 

There is no difficulty in providing the necessary local and 

general strength required by a submarine boat. As was to be 

expected, the experiences obtained in the construction of ordi- 

nary vessels were, in the first designs, made use of. The 

early methods have latterly, however, been entirely discarded. 

The ordinary transverse and longtudinal structural arrange- 

ments are applied only to the erections outside of the hull 

proper, while the latter, when of circular section, has no inner 

framework except what is necessary for the seatings and 

brackets for the machinery and other equipment. The strong 
shell plating which is necessitated by the external hydrostatic 

pressure is, thanks to its circular form, itself so well able to 

resist longitudinal bending moments that nothing further is 

required. It results from this that the internal space is no 

longer cramped by projecting structural parts, and that the 

hull itself is evenly stressed; for, when frames were fitted, 

the resistance to external pressure, although very great in way 

of these, was, owing to the reduction in the thickness of the 

plating, considerably lessened between them. The great ad- 

vantage possessed by the frameless hull, however, is that it 

can be built in sections, each of which in itself forms a com- 

pletely welded-up length of tube. By this means the dangers 

of leakage at riveted connections are completely removed, and 

the circular form of the hull can best be kept true. The 

further experience appears here to have been obtained that, 

even when frames were fitted, no considerabie amount of 

weight was saved, in spite of reductions that could be made on 

the shell plating. The only objections to the welding of the 

hull are that the process itself is very expensive, and that it is 

difficult, if not impossible, to check the quality of the work. 

The stresses due to external pressure, which are applied 

only to the inner hull, the tower and the hatch casings, are 

accompanied by the ordinary longitudinal ones which are 

present in every vessel, and which are here subject to slight 

alteration only in connection with the diving-rudder pressures 

and the surplus buoyancy in the submerged condition. The 

first-named stresses reach their maximum in way of the largest 

diameter-of the inner hull, and the others in general at a sec- 

tion at another point in the length. It is the affair of the de- 

signer to determine the section between these two which is 

actually subject to the action of their greatest resultant. The 

greater the depth of immersion assumed in the preparation of 

the strength-diagram the smaller will be the influence of the 

longitudinal stress, unvarying as the latter is for all depths. 

It must here not be lost sight of that the longitudinal bending 

moment also affects the more lightly built erections and the 

walls of the external tanks; in view of the riveted connections 

of these their strength conditions must receive special at- 

tention. 

For the determination of the stress to which the hull proper 

is subjected by the external pressures, one of the many avail- 

able empirical formule may be applied. The approximation 

to the actual conditions hereby obtained is sufficiently accurate, 

because the variation of the contour of the inner hull of a sub- 

mersible, in particular, from that of a spindle-shaped body, 

to which these formule in general apply, cannot yet be taken 

into account. If, however, the sections of the inner hull are 

not circular, as in the case of the Italian Laurenti design, the 

method of determining the stresses adopted by Hurlbrink 

(Schiffbau, Annual No, IX.) may be recommended. In this 

the local stresses are also taken into account, but, above all, 

the point in each section of the inner hull under investigation 

at which the greatest transverse bending moment occurs, and 

which must therefore be most strongly stayed, is indicated. 

The transverse strength of the inner hull receives consid- 

erable support from the presence of bulkheads in the hold. 

Formerly much uncertainty prevailed as to whether it was 

desirable to fit bulkheads into a submarine boat, because they 

prevented a good survey of the interior. As the displacement 

gradually increased this reason ceased to be in itself con- 

clusive. The next step, therefore, was the fitting of light 

watertight bulkheads, the sole object of which was the local- 

ization of explosions or of gases which might be unpleasant 

to the crew. The tacit hope seems, however, to have been 

entertained that at shallow depths they would, in case of 

leakage, be able to withstand one-sided water pressure. In 

some recent boats, bulkheads would appear to have been 

fitted that are specially designed to resist one-sided pressure 

even at considerable depths of immersion. 

The foregoing may serve as a general survey of the many 

theorems which come in question in the design of a submarine 

boat. The clearing up of the many doubtful points which still 

await complete theroetical and practical solution must be left 

to the future. These, however, are mostly of a minor de- 

scription; the general problem of the submarine boat may be 

regarded as completely mastered. 

Recent Development in Sea Transportation of Swedish 

Ore.* 
BY J. JOHNSON. 

The vessels employed in this trade (ore carrying) are nearly 

all tramp steamers, of which those which are especially built 

for the trade have a distinguishing feature—a special outfit of 

a large number of ordinary steam-hoisting winches. In the 

best-planned vessel of this kind the arrangement of hatches 

has enabled the cargo to be better distributed in order to re- 

duce the straining effect on the ship. The discharge of ore 

is still done chiefly by manual labor, it being shoveled into 

ore bags, which are hoisted in the usual way and emptied in 

the chutes. Shoveling iron ore by hand is extremely laborious 

and not in keeping with the best-equipped loading ports. 

Naturally one’s attention is turned to the latest system of dis- 

charging ores in the United States, but the condition of the 

American ore trade differs from that of Europe. 

Iron miners in Sweden decided to try the Johnson-Welin 

system, which proved very satisfactory, and in the following 

year a vessel of about 8,000 tons dead weight was fitted with 

the same. The system is to sub-divide a steamer by means of 

transverse bulkheads, forming alternately bins for the cargo. 

and discharging shafts.. The vertical bulkheads do not ex- 

tend to the bottom of the hull, but terminate about 7 feet from 

the tank top and are connected to the sloping bottom of the 

bins, the slope being about 42 degrees from the horizontal. 

The design further embodies wing tanks for carrying water 

ballast, and the tops of these tanks are sloping in order to. 

convey the ore to the wing outlet chutes. This system dis- 

penses entirely with all the hands on deck except the crane 

driver, the hoisting, slewing and tipping being done by one 

man on a platform on the crane, and the electric transmission 

of power lends itself admirably to the smooth and effective 

working of these cranes. Steam-heating pipes are fitted in the 

holds under the bottom of the ore bins, which prevent them 

from freezing when the ore is received covered with snow. 

The vessels so far built on this system are the Vollrath Tham, 

8,000 tons; the Str Ernest Castle, 10,800 tons. They were 

built by R. & W. Hawthorn, Leslie & Company, of Hebburn- 

on-Tyne. These two vessels during continued service have 

fulfilled all expectations of their owners, designers and 

builders. 

* Abstract of paper read at the Jubilee Meeting of the Institution of 
Naval Architects. 
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FOR HEAVIER ARMOR. 

BY SIDNEY G. KOON, M. M. E. 

In connection with the re-designing, last year, of a dread- 

nought for a South American power, a curious result was 

obtained upon an investigation as to the best means to utilize 

increased displacement in adding to the armor of the ship. 

The vessel, as originally designed, carried a powerful battery 

associated with high speed, but the armor protection was the 

target for a great deal of criticism. For this reason it was 

decided to allow the designers an extra 1,000 tons of dis- 

placement, to be utilized, so far as possible, in strengthening 

the protective elements of the ship. And right here is where 

the difference of opinion set in; for one faction wanted to 

completely overhaul the design, expanding the vessel in every 

direction to accommodate the increase in displacement from 

21,000 to 22,000 tons. The other side wanted to hold the 

design as it was, so far as possible, and to obtain the extra 

displacement by deeper immersion (a matter of 1234 inches). 

As the controversy showed no signs of clearing away, the case 

was made the subject of an investigation, of which the fol- 

lowing is a brief account: 

The original design showed a waterline length of 510 fect, 

a beam of 87 feet and a normal draft of 28 feet (uniform), 

the block coefficient being 0.5916. The designed speed was 22 

knots. The shaft horsepower of the propelling turbines was to 

be 33,000, based on an Admiralty coefficient (K) of 245%, in 

the well-known horsepower formula 

D*/; V* 
Eg , D*/; being 761 and V° being 10,648. 

K é 

The battery included eight 14-inch guns mounted in pairs 

in four turrets, after the manner of the 12-inch guns on the 

United States battleship Michigan; twenty-four 5-inch guns 

in the battery; fourteen 3-inch semi-automatic: guns on the 

superstructure, under the bridges and on the upper turrets, 

and four submerged tubes for discharging 21-inch torpedoes. 

The main items of weight are shown in the table, in the col- 

umn headed A, that marked B being for the expanded ship, 

while C shows the weights for the ship more deeply immersed. 

The armor protection, about which the whole controversy 

raged, included a belt amidships, 300 feet long and 12 feet 

wide, of which one-half was above and one-half below the 

normal water plane. This belt had a uniform thickness of 9 

inches. It was continued to the bow and stern by a 12-foot 

end belt 5 inches thick. Diagonal armor, starting at the ends 

of the heavy belt and sweeping around the bases of the end- 

most turrets, was 12 feet deep and 6 inches thick. Above the 

main belt and diagonal was a citadel 11 feet high and 6 inches 

thick. The 5-inch guns were so located as to train over thie 

upper edge of this citadel, and were further protected by 

5-inch battery armor rising 5 feet above the citadel. The axial 

height of these 5-inch guns above the normal water plane was 

18 feet. Barbettes for the heavy guns, 33 feet in diameter, 

were protected by 9% inches of armor wherever exposed, and 

by 4 inches where behind other armor. The turrets had 

II-inch face plates and 8-inch backs. The one conning tower 

was 12 inches thick. 

The expanded design had a length of 519 feet, a beam of 

88 feet and a draft of 28% feet, the block coefficient of fine- 

ness being 0.5916, as before. With D?/, raised to 785, the new 

shaft-horsepower becomes 34,000 on the same Admiralty 2o- 

efficient. The battery was identically the same. With the 

added weight allowable for armor it was found possible to 

increase the thickness of the main armor belt to 10 inches; of 

the diagonal and citadel armor to 7 inches; of the battery to 

5% inches, and of the exposed portions of the barbettes to 
10% inches. 

In the design C the draft becomes 29 feet 34 inch, and the 

block coefficient 0.5971. This was considered a little more 

difficult tc propel than design B, and the Admiralty coefficient 

was accordingly reduced to 242%, at which the shaft-horse- 

power figures out as 34,500. The battery is as before. The 

additional armor weight permits an increase in the main belt 

to 11 inches; in the ends to 5% inches; in the battery to 7 

inches, and in the barbettes to 11 inches. The diagonal and 

citadel armor are 7 inches, as in design B. Splinter pro- 

tection in the battery, to the amount of 45 tons, was also added. 

The deeper immersion required the raising of the entire armor 

belt about 1 foot, but stability was ample to permit this. 

DISTRIBUTION OF WEIGHTS. A. B. (Cp D. 

TStevl evaval WESTER, ooccca00b0000 8,400 8,800 8,450 8,428 
Equipment and stores......... 1,065 1,100 1,070 1,070 
Machinery and water......... 2,310 2,380 2,415 2,380 
Normal fuel supply........... 1,650 1,700 1,725 1,700 
Battery gnd ammunition ...... 2,500 2,500 2,500 2,500 
INTO, COUNNGO goooucoso0000 5,075 5,520 5,840 5,492 

Mota ery eee athena 21,000 22,000 22,000 21,570 

Deraits oF ArMoR WEIGHTS. A. B. (C D. 

MESA ISN Go oo dabod0000b00000 1,313 1,444 1,313 
ISK ate GAGS coooccoc0caqa0Q000 483 507 464 
Diagonal armor ... 371 371 368 
Citadel, complete .. 1,181 1,178 1,178 
IBEMHIEIAy EEO socaodoo000000 332 421 331 
Splinter shields nto taKs Sars 45 Wetas 
LefedWAGKS Soacopodooegdusaadoe 715 734 715 
AttGERIK, ppopocosdoéoddaoopAUae 7 780 780 780 
Conningmtowereniert tier ters 80 80 80 

(Rotalmanmo heerre eer re 4,830 Dao) 5,560 5,229 
iBackin'garandmboltseerereererretiene 245 265 280 263 

ANKAG chop sodoue poUdad 5,075 5,520 5,840 5,492 

In the general distribution of weights it will be seen that the 

expanded ship B requires 400 tons additional for hull weights, 

where the deepened ship C takes an incréase of only 50 tons. 

The weights allotted to equipment and stores show only mod- 

erate changes, due in part to the additional horsepower and 

in part to increased general size. The weight of machinery 

and water (for steaming purposes, including condensing water 

actually in the condensers and pipes) follows the horsepower 

directly, so also does the fuel supply (equal steaming radii 

being required). The battery was not changed at all. 

In the expanded ship the turrets are all located in the same 

position, relative to the center of length, as are those in the 

other two designs. This means that the length of main armor 

belt remains constant, and the only required additions to 

armor weights, as a direct consequence of augmented size, 

come from the “end belt” 9 feet longer than in A and the 

diagonal armor on water plane and citadel, due to an ad- 

dition of 1 foot to the ship’s beam (16 inches added to length 

of diagonal armor at each end of vessel). From these three 

sources the necessary weight increments amount to about 28 

tons, which would have increased the armor weight of B, on 

the schedule of thicknesses adopted for A, to 5,103 tons. We 

have thus obtained from the additional 1,000 tons of displace- 

ment in B a gain in armor of 5,520 — 5,103 = 417 tons, or 41.7 

percent of our added displacement. In C, on the other hand, 

no changes in dimensions call for additional armor weight, 

and the full difference, 5,840 — 5,075 = 765 tons, or 76.5 

percent of the added displacement, becomes available for in- 

creased armor protection. 

Had the armor schedule in B been expanded from that of A 

on the same ratio of expansion as the dimensions, but without 

increasing the thickness, the required armor weight on B 

would have been 5,075 & 785 ~ 761 = 5,235 tons, which would 

have permitted us a gain of only 5,520 — 5,235 = 285 tons, or 

28.5 percent of our added displacement. This would, of 

course, have presupposed a slightly wider and longer heavy 

armor belt, and other dimensions accordingly. Such an ar- 

rangement would have deprived us of 132 tons, or nearly one- 

third of our actual 417-ton gain. 

One interesting point brought out at the discussion on these 
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several designs, which, after all, were not used, but were later 

abandoned in favor of a heavier and somewhat different one, 

was that a ship with all the advantages of B could be designed 

after the manner of C, but with a considerably smaller dis- 

placement addition than the 1,c00 tons allotted. This vessel, 

called D, is also shown in the table. The estimated difference 

in cost between B and D, which is about $175,000 (£36,000), 

would cover the cost of a small submarine. 

FREIGHT TRANSFERRING 
ANTWERP. 

BY MCL. HARDING.* 

MACHINERY AT 

Terminal engineering, especially that branch which pertains 

to the installation and operation of freight-handling machin- 

ery, has now become a most important branch of engineering. 

It is history that two cities may start with equally natural 

advantages but the one which furnished the best terminals 

There are many and approaches will soon outstrip the other. 

Where there is plenty of water area, as in a bay or harbor, the 

piers should be extended either at right angles or diagonally to 

the shore line. Another method is to build the quays parallel 

to the shore front and also to cut into the shore and form 

docks or basins. Antwerp, located upon a river, has built 

massive masonry and wide quays in length about 3 miles, and 

has constructed a number of docks or basins in addition. 

There are at present ten inner docks in the north of the city, 

three barge docks on the south, and an outlet to the Campine 

Canal for the use of inland shipping. There are six drydocks, 

4,500,000 square feet of sheds and many large buildings, such 

as warehouses and storehouses. 

FreicHt TRANSSHIPPING.—Among the freight-handling 

machinery may be mentioned one sheer of 120 tons, two 

40-ton cranes, one 50-ton crane, one 10-ton crane, one 5-ton 

crane and nearly 400 power cranes of smaller capacity. An 

apparatus for lifting and dumping trucks containing 25 tons 

of coal, a barge with movable appliances for the transship- 

ment of ore and sixty powerful capstans were installed. 

TRANSFERENCE OF FREIGHT BETWEEN VESSELS AND CArRs.— 

GOVERNMENT WAREHOUSES AT ANTWERP. 

examples that the city which neglects its terminals endangers 

its commercial existence. A port may be said to be built up 

through convenient, quick and low-cost transference of freight 

between vessel and shore. A difference of one penny per ton 

in freight transportation will often change the destination of 

a ship’s cargo. 

Antwerp, one of the four greatest ports in the world in 

reference to foreign commerce, realizing this, is now making 

most extensive improvements and planning for a still greater 

enlargement of its commodious harbor. The city is located 

on the river Scheldt, about 53 miles from the North Sea. 

Antwerp forms the port of entry and exit for the trade of 

Belgium, and a portion of Southern Germany, of France and 

Switzerland. In order that there may be no limitations as to 

the length and depth of the vessels which here are to be 

accommodated, the Belgium government is arranging to cut 

an entirely new bed for the river and diverting its:‘course. In 

general, there are two ways of increasing port facilities so as 

to give the greatest lineal frontage for the berthing of vessels. 

* Terminal Engineer, 20 Broad street, New York. 

For this movement of freight there are ninety-one power 

cranes of 1% tons and 2 tons capacity. These cranes are simi- 

lar and move on a 4-meter gage line, allowing the cars to pass 

between the arches of the cranes. The cars are transferred 

from one track to another by sliding transfer platforms. By 

an agreement between the general government of Belgium 

and the town of Antwerp the latter supplies the power for the 

capstans placed along the quays, also for moving the transfer 

platforms and the railway trucks along the quay frontage. 

Many of the cranes have been installed for a number of years 

and should not be considered as representing the best prac- 

tice. There are other quays and docks located a distance from 

the city to avoid the danger of fires, where petroleum, benzine 

and other heavy oils are loaded and discharged. The installa- 

tion for this oil handling covers 74 acres. The main system of 

inner docks is at the north end of the city and covers 220 acres, 

and there is 46,200 running feet of quays and wharves. There 

are 262 acres on the quays for storing merchandise, where 

docks can accommodate about 350 vessels of moderate tonnage. 

At right angles to these two docks and parallel with the river 

bank is the Kattendyk Basin, which is in the center of the port 
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section of the city, and about it are grouped warehouses of 

large dimensions. There are six drydocks, as mentioned 

above, and the length of the new drydock, which has been 

commenced, will be 726 feet. Although Antwerp has the 

above facilities, yet for some time it has become apparent that 

the commerce of Antwerp must soon outgrow its docking 

accommodations. 

About ten years ago engineers were put to work to prepare 

plans that would make the port equal to any demands that are 

likely to be made on it for many years to come. These plans 

have received the sanction of the royal government, and will 

make the port of Antwerp a larger one than any in existence, 

° 

cranes, 3,350 pounds capacity, 19 cents (10 pence) per hour. 

The crane shown in the illustration deserves special study, 

both from its massive construction and the way it is sup- 

ported, there being only one leg, the other end being sup- 

ported upon the girder at the edge of the shed. There are 

many of these cranes. It will be noticed that the freight is 
transferred from the hold of the steamship either directly 

upon drays, cars or elevated platforms. These cranes are 

adjustable, so that they can be placed directly opposite the 

hatchways of vessels. For moving the freight between the 

vessels and the shore this crane does excellent work, but is 

limited to an in-reach of about 4o feet. If the freight is to be 

HALF-ARCH CRANES FOR HANDLING FREIGHT ON ANTWERP PIERS, 

and three times its present size. The new docks will consist 

of a canal in the shape of a quarter circle, 815 feet wide and 

nearly 40 feet deep, extending from the Kattendyk dock for a 

distance of about 5 miles to the northwest, and there entering 

the river Scheldt. With this canal will be connected a large 

turning basin, a system of drydocks for loading and unload- 

ing, each 660 feet wide with an average length of 3,960 feet, 

and complete handling equipment of the latest and most 

improved character. In the cutting of an entirely new bed 

for the river there will be removed several bad curves. 

Antwerp up to date has spent more than $45,000,000 (£9,000,- 

000) in improving her harbor, and the improvements above 

outlined are estimated to cost more than $55,000,000 (£11,000,- 

000) in addition, making a total cost of about $100,000,000 

(£20,000,000). It is the chief commercial city of Belgium, and 

has a population of above 300,coo. All matters pertaining to 

the harbor and port are administered by the city. 

Sea-going vessels pay Io cents (5 pence) per ton for two 

months and 1 cent per ton per month afterwards. Warehouses 

are rented by the month for 2 cents (1 penny) per square foot 

on ground floor and four-tenths of this amount per square 

foot on top floor. In 1907 by sea-going boats there were 

11,200,000 tons. There is a charge of 10 cents (5 pence) per 

month per linear meter (3.28 feet) to merchants outside of the 

city; 14 cents (7 pence) per month per square meter (10/75 

feet), and one-third of this amount for storage in yards. 

Cranes, Io tons capacity, 39 cents (20 pence) per hour. Small 

taken into the sheds there is the necessity of rehandling, and 

much of the advantage of the crane is lost. The freight, 

when loaded into the steamship, is generally stowed in the 

vessel without regard to consignments. It may, therefore, 

happen that the freight taken from the hatch may not be 

routed for a car directly opposite the hatchway, but for one 

of the train of cars located at a considerable distance to right 

or left of the car opposite the hatchway. This means re- 

handling by manual labor, which is expensive, and even more 

expensive than the rest of the movements. In similar cases 

elsewhere where the expense was 6 cents (3 pence) per ton 

to place on the pier to handle in and place upon cats within 

the shed, there was an additional cost of 26 cents (1 shilling). 

Other types of crane along the river and on the Campine 

Lock have two legs instead of one. These cranes are ele- 

vated so that cars and locomotives can pass beneath. There 

are open sheds back of the river quays for the temporary 

storing of freight, and elsewhere convenient to the water 

front are great government warehouses for storage purposes. 

These warehouses are of very pleasing architecture and fitted 

with all freight-handling appliances. 

A replica of the first steamboat to navigate the Ohio and 

Mississippi Rivers has been constructed to aid in com- 

memorating the centenary of steam navigation on the inland 

waters of the United States by steaming from Pittsburg to 
New Orleans. 
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SIDE=-HAUL RAILWAY DRY=DOCK FOR THE 
UNITED STATES GOVERNMENT. 

Some months ago there was completed for the Mississippi 

River Commission a side-haul railway drydock of 1,500 tons 

capacity, which contains some unusual features, and which 

in all probability represents the most highly developed form 

cubic yards of earth were removed from the bank, the deep- 

est part of the cut being about 19 feet. The material was 

dug and handled by heavy scoops of one cubic yard capacity, 

which were operated by engine power. A small amount of 

dredging for the underwater portion was also required. 

The dock in general consists of twelve lines of tracks, laid 

in pairs, of total length 315 feet. The upper portion of 150 
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NEW 1,500-TON, SIDE-HAUL RAILWAY DRY-DOCK ON THE MISSISSIPPI RIVER. 

of this kind of drydock. The question of the type of dry- 

dock which would meet the requirements to the best advan- 

tage was carefully considered, with the result that the side- 

haul was chosen in preference to the end-haul or the floating 

dock, as better adapted for the handling of the flat-bottom, 

shallow draft boats predominant on the Mississippi River. 

feet is composed of reinforced concrete, connected to the 

lower portion of 165 feet, which is built of timber and thor- 

oughly braced. The upper portion rests on reinforced con- 

crete piles, spaced 7 feet 6 inches centers, while the lower is 

secured to timber piles. The distance between each pair of 

tracks is 19 feet, while the individual pairs measure 15 feet 

WORM-GEAR MECHANISM USED IN OPERATING THE SIDE-HAUL DRY-DOCK, 

The site selected for building is at West Memphis, Ark., 

which is the headquarters of the Mississippi River Commis- 

sion’s fleet of dredges, steamboats and other floating craft, 

and where the repair shops are located. To prepare this site 

for the foundations, and to bring it to grade, some 13,000 

centers; the total width from outside to outside being 185 

feet. The grade is 1:6. Upon the tracks travel six fabricated 

steel cradles, which measure 52 feet long horizontally. To 

the under chord are attached the truck wheels, which are of 

cast iron, double flanged, chilled tread, 12 inches diameter, 
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and run in enclosed bearings, which contain grease reser- 

voirs. On the top chord is placed a patented device for 

releasing the cradles from under the bottom of the vessel, 

and which is operated by releasing and tripping mechanisms, 

handled from the outside of the cradles. By this means the 

cradles can be conveniently and quickly released, leaving the 

vessel, if so desired, resting upon blocking laid upon the 

ground in the 19-foot space between the cradles and inde- 

pendent of them. Any extensive repairs may, therefore, be 

done on the vessel, while the drydock may be used for 

further docking. 

The cradles are hauled on the endless chain system, the 

chains passing over sprocket-wheels, which are operated 

through worm-gear mechanisms. These are of the special 

M. R. sidé-welded, long-link type, and of the highest quality 

of material and workmanship. 

The hoisting machinery consists of six separate units, which 

are operated by a line shaft extending from one end of the 

foundation to the other, and which is made to revolve by 

double-cylinder reversing engine placed in mid position. Each 

A 
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PROGRESS OF DISSOLVED ACETYLENE FOR 
MARINE SIGNALS. 

The adoption of acetylene for lighted aids to navigation 

dates back less than one decade. Beginning with the cum- 

bersome carbide generator beacon (such as are still in use 

to-day in Mobile Bay), the acetylene aid has developed 

through the various types of apparatus which generate their 

own gas on the light stations up to the modern and scientific 

system where the illuminant is compressed into portable steel 

cylinders charged at large generating plants on shore. The 

process of safely storing large quantities of gas in small 

cylinders suitable for marine work is known as the “acetone 

process,’ and is a European invention. Pure acetylene alone 

cannot explode, but when combined with air in certain pro- 

portions it becomes highly explosive, therefore it is dangerous 

to compress neat acetylene in store holders; but with the 

acetone system the gas can be highly compressed with just as 

great safety as you would compress ordinary air. 

Acetone is a liquid somewhat resembling alcohol, and has 

s 
a 
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NORTHEAST END LIGHTSHIP NO. 44, OFF CAPE ANN, EQUIPPED WITH ACETYLENE FLASHING LIGHT, 

unit may be operated independently of the other, or the whole 

lot may be run in unison by simply throwing in or out the 

shifting clutches. The foundations are composed of concrete, 

bedded solidly in the ground, and braced to the heads of the 

tracks. The time of hauling full-rated load the total length 

of the track is 45 minutes, 
This dock was built by the well-known firm of drydock 

builders, H. I. Crandall & Son Co., of East Boston, Mass. 

The chains were manufactured by Bradlee & Co., of Phila- 

delphia, Pa. 

Mr. Oscar R. Cauchois, assistant general agent of the 

Compagnie Générale Transatlantique at New York, has been 

decorated Chevalier de la Legion d’Honneur, in recognition of 

his many years of valuable service in promoting and further- 

ing commercial relations between France and the Unsted States. 

Mr. Omar N. Steele, manager of the Cleveland yards of the 

American Shipbuilding Company, died Aug. 17, aged 68 years. 

He was an engineer on the Great Lakes for twenty years, 

and brought out the first iron boat built on the Lakes. 

the property of absorbing or dissolving twenty-five times its 

own volume of acetylene per atmosphere of pressure. Before 

introducing the acetylene, the cylinders or accumulators (which 

are of heavy solid drawn steel) are filled with a porous mass 

composed of infusorial earth, charcoal, asbestos and certain 

metal oxides. This mixture is poured into the cylinders as a 

semi-liquid and, after being carefully shaken down, so that 

every space is completely filled, allowed to harden. This 

hardening process is assisted by baking in a special oven. In 

this mass, which is 80 percent porous, there is no space large 

enough for an explosion to occur, and in no case can an ex- 

plosive wave travel through the porous mass. An amount of 

acetone equivalent to 40 percent of the internal volume of the 

cylinder is next poured in, and the cylinder is then ready to 

receive the acetylene. The initial supply of acetone is suf- 

ficient (with very little replenishing) to last for the complete 

lifetime of the cylinder. A cylinder prepared in this manner 

will contain 100 times its own volume of acetylene at ten 

atmospheres pressure (150 pounds per square inch). 

No surer guarantee of the absolute safety of dissolved 

acetylene prepared in this manner exists than its present 
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extensive employment by the Light House Bureau of the 

United States Department of Commerce and Labor for light- 

ships, beacons and buoys. 

Accumulators are made in various sizes to suit all varieties 

of lighthouse work. The large cylinders are used in connec- 

tion with buoys, one of these containing sufficient to maintain 

a buoy in operation for from one to two years. The type usu- 

ally employed for beacons and light vessels weighs, when fully 

charged, about 200 pounds, and contains at ten atmospheres 

pressure 180 cubic feet of available gas. 

The next most important part of this lighting system is the 

mechanism for reducing the pressure of the gas to suit the 

burner and for producing distinctive light characteristics, 7. ¢., 

alternate light and dark intervals. The flashing mechanism 

is provided with accessible adjusting screws by which it is 

possible to adjust it accurately to any desired characteristic. 

Occulting light as a peculiarly distinctive signal is well 

known to mariners. The pilot burners used with this system 

consume about 1/75 of a cubic foot of gas an hour, which is 

about one-third of a cubic foot of gas a day. 

The powerful light produced by acetylene, together with the 

wide possibilities provided by this flasher in producing any 

desired light characteristic, has introduced to lighthouse work 

an opportunity for improving all minor lights. Hitherto only 

relatively large light periods (five seconds or more) in com- 

bination with dark intervals of about the same length have 

been used; partly owing to the adherent limitations in the 

design and structure of the flashing mechanism, but chiefly 

on account of the feeble lighting power of the illuminants 

used. In large lighthouses short flashes have been in use for 

years, and are considered by all lighthouse experts more ef- 

fective than long flashes. The characteristic most used with 

this new system is .3 second followed by 2.7 seconds eclipse. 

With the multiple flashers used with this system a great 
variety of light characters are readily obtained such as hitherto 

have been possible only in large lighthouses provided with 

revolving lenses or screens operated by machinery. 

Another interesting feature of this system is the device 

known as the sun valve, which automatically performs the 

functions of a light keeper. The sun valve is a combination 

of metal rods which, by the action of light, contro! the flow 

of gas to the burner, closing off the gas in the morning and 

‘stroyers. 

Cape May, was similarly equipped. Four other light vessels 

are being fitted out at present, and will be installed at im- 

portant light stations on the Atlantic coast. 

The accumulators, six of which are generally employed, are 

installed below the main deck; the piping is carried from the 

accumulator through a manifold to the pressure regulater, 

which is fastened underneath the deck, thence to a valve also 

underneath the deck, and then up the mast to the lantern. 

The pilot light operates continuously, but the main light is 

cut off in the morning by the valve just mentioned and allowed 

to light up again when required at night. The lantern con- 

taining the flasher is suspended on gimbels at the masthead, 

so that in the heaviest sea it remains perfectly vertical, and 

thus throws the light beams in a horizontal plane at all times. 

These acetylene lights are visible at 15 miles in clear weather. 

This system is replacing the old oil lamps, and eventually will! 

be used on all light vessels, with the exception of those using 

very powerful electric arc lights. 

The dissolved acetylene light system is now in use all over 

the world. In America the following important channels and 

light stations have been equipped: Ambrose Channel, in 

which eight buoys are now employed; Point Judith, Montauk 

Point, and various minor light stations along Long Island 

Sound; Great Round Shoal (near Nantucket Shoal), also off 

Atlantic City, Fenwick Island Shoal, Winter Quarter Shoal, 

Hetzel Shoal, Tampa Bay, Savannah harbor, Charleston har- 

bor, etc. 

Acetylene beacons are installed in Alaska (thirty or more) ; 

also off the coast of Oregon, Washington and Maine, and 

forty or more from Maine to Florida. They are also used in 

the Hawaiian-Islands, on the Great Lakes, and the Livingstone 

Channel in the Detroit river will be lighted throughout with 

beacons and buoys using dissolved acetylene. 

Contracts for U. S. Torpedo Boat Destroyers 43 to 50. 

Bids were opened at the Navy Department, Washington, on 

Aug. 7, 1911, for the construction of eight torpedo boat de- 

The award of contracts was made on Aug. 27 to 

the following successful bidders, at price of construction and 

under guarantees as given below: 

ACCEPTED BIDS FOR UNITED STATES TORPEDO BOAT DESTROYERS NOS. 43-50. 

Bath Iron Works. 

ATi|eNumberiofivessels mre teraction rey 
B | Price of construction, each vessel.................. 

Ce MbimeltolcompletesmonthseeeeReE ee eeceenn cen 
Ds); Speedviniknots eee ee ene Le renee 
F | Maximum consumption of fuel oil per knot run at 

29° Knots {eae ee Si ee Nea aN ey Se Ae ee oe 
G | Maximum consumption of fuel oil per knot run at 

D2UKNOtS ES aes SPIRE ata yee le ae TR ed 
Ela e Vleanttrialdisplacementaey enna enn nintten 
Ko) Wcength Of vesselloy. toe cee eee er 
em RShattihorsepower- eee eee ene eee eee eer 
Mai leRypelofsmachinery coer eee Ree eee eee Ene 

Nii peypesofiboilerssp at Seniraae eee ee eee 

2 
$761,500 

(£156,000) 
24 
29 

710 Ibs. 

with 1 reciprocating en- 
gine on each wing shaft. 

Normand 

New York 
Shipbuilding Co. 

1 
$781,500 

(£160,000) 
24 
29 

700 Ibs. 

175 Ibs. 
1,073 tons 
300 feet 

15,900 
Curtis turbines, 2 shafts 

with 1 reciprocating en- 
gine on each shaft for 
cruising purposes. 

Thornycroft 

Fore River 
Shipbuilding Co. 

1 
$779,450 

(£164,000) 
24 
29 

686 lbs. 

110 Ibs. 
1,010 tons 
300 feet 

15,350 
Curtis turbines, 2 shafts 

with 1 reciprocating en- 
gine on each shaft for 
cruising purposes. 

Yarrow 

Cramps 
Shipbuilding Co. 

4 
From $761,000 (£156,000) 
to $766,500 (£157,000) 
Ranging ror aa to 24 

94 

705 Ibs. 

170 Ibs. 
1,046 tons 
300 feet 

16,500 
Cramp- Zoelly turbines, 2 

shafts with 1 reciprocat- 
ing engine on each shaft 
for cruising purposes. 

Express 

From the price of construction given for New York S. B. Co. and The William Cramp & Sons S. & E. B. Co. $4,000 and $4,900 may be deducted respectively if ves 
sels are tried on Delaware Breakwater course. 

thus extinguishing the light, and opening the chamber for the 

gas to flow again at night when the light is again required. 

Fifty percent of the gas supply is saved by this mechanism. 

The sun valve will operate equally well in cold or tropical 

climates. 

Last summer Cornfield light vessel, Long Island Sound, 

was equipped with an acetylene flashing light. This is the first 

lightship in which an acetylene flashing light apparatus has 
been installed in America. This year light vessel No. 44, off 

Monthly Shipbuilding Returns. 

The Bureau of Navigation reports 115 sail and steam ves- 

sels of 17,499 gross tons were built in the United States and 

officially numbered during the month of August, IoII. Two 

steel steam vessels of 4,897 gross tons were built on the 

Atlantic coast and two steel steamships of 7,372 gross tons 

were built on the Great Lakes. 
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THE LOCATION AND DISPOSAL OF DERELICTS. 
BY STANLEY V. PARKER, 

Derelicts always have had a fascination for those who are 

interested in the sea and its mysteries, but a practical consid- 

eration of them has seldom appealed to other than those whose 

profession made them aware of their danger and interest. 

A few years after the meeting of the International Marine 

Conference at Washington, which came to the conclusion that 

a division of the sea among the nations of the world for the 

purpose of keeping the pathways of commerce clear of dangers 

was impracticable, the activity of the United States hydro- 

graphic office in the interest of shipping resulted in the publi- 

cation of a paper of statistics about derelicts. As a result of 

this, the British maritime interests took up the question of the 

removal of derelicts under the impression that the British 

government had never taken any steps in the matter. A board, 

consisting of members from the Board of Trade and the 

Admiralty, after a careful and exhaustive taking of testimony, 

placed as they were on the defensive by the demands of the 

maritime interests, concluded that as the number of derelicts 

afloat was so small and the known collisions with them so few, 

no action in the matter further than had already been taken 

by those responsible for the removal of wrecks in British home 

waters was justified. However, the United States government, 

being more afflicted with these menaces of the ocean, em- 

ployed the vessels of the United States navy at times for their 

location and removal and, finally, Congress authorized the 

construction of the derelict destroyer Seneca, the first vessel 

built for this express purpose. 

Except those whose duties connect them with the location 

and removal of derelicts, few mariners realize the difficulties 

that beset the path of those engaged in the work. It is no 

rash statement that the location without some method is as 

difficult as the proverbial attempt to find a needle in a hay 

stack. However, methods have been developed for this work 

that have proved successful and others are hoped to prove 

successful, and it is with some of these and of the methods 

of disposal that this paper will deal. 

_ CRUISING SUSPECTED AREAS. 

The methods of cruising to cover a given area in which a 

derelict is suspected to be are several. In one, a series of 

concentric squares or rectangles is cruised about the origin, 

FIG. l. 

the last reported position of the derelict, as a center (Fig. 1). 

This does not appear to be a very satisfactory method, for, if 

we have any information in regard to winds and currents that 

have prevailed, we are simply wasting time on a great part 

of the area. This would seem to be equally true of the method 
in which a spiral is cruised about the origin. The more we 

can restrict our cruising area, the less the distance we have to 

cover and the longer our coal will last. Both of the methods 

just mentioned may be used to good purpose in searching for 

stranded wrecks whose position is uncertainly located, but their 
use would seem to be a waste of time in locating drifting 

objects when we can forecast at all the direction of drift of the 

derelict. 

Another method consists in cruising a series of partial 

rectangles along a line which we assume lies in the direction 

that the derelict has drifted (Fig. 2). This should prove to be 

a very efficient method, provided we have an efficient scheme 

for estimating the derelict’s drift. As the uncertainty of the 

derelict’s direction of drift varies as the square of its distance 

from the origin, it would seem to be wise to lengthen the rect- 

angles laterally as we recede from the origin. This consti- 

tutes another method of covering cruising ground. If we can 

estimate the proper length of the sides of these rectangles at 

a certain distance from the origin, we can thereby determine 

a sector to which we can confine our cruising. The angular 

magnitude of these sectors will depend on the exactness of our 

knowledge of the winds and currents that have prevailed. To 

cover a linear distance of 100 miles along the bisector of a 

Origin 

Drift Line 

V 
FIG. 3. 

go-degree sector would require us to cruise a distance of 

about 640 nautical miles. This would require, supposing we 

confined our cruising to daylight, cruising for 12 hours a day 

at ten knots, about five days, and it would seem to give a very 

discouraging outlook. But we must notice that, although we 

may not be drifting at the same rate as the derelict, neverthe- 

less we are generally drifting in the same direction and the 

derelict is not drifting away from us as fast as at first glance 

might appear. We will consider this in more detail later. 

In the case of a 45-degree sector (Fig. 3) we will have to. 

cruise a distance of 290 for every 100 miles along the bisector. 
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This would require a little over two days’ cruising at the speed 

above mentioned. In all the diagrams illustrating the sector 

method, the lines for cruising over are at a distance apart 

equal to twice the range of vision at a height of 60 feet, and it 

was on the assumption that the crow’s nest would be at this 

height that the distance and times above noted were computed. 

This height of 60 feet was assumed because if we work with a 

less height, our distances to be cruised are greatly increased, 

and a height of 60 feet can be attained on almost any sea- 

going vessel. It will also be noted that we cruise directly along 

the bisector until the sides of the sector separate a distance 

equal to twice the range of vision, and that then the method 

of cruising becomes that of the varying rectangle. In many 

cases it will be necessary to lessen the distances between 

cruising tracks.on account of the thick weather, etc., or the 

search may have to be, for the time being, discontinued, but 

it is not advisable to reduce them if we can see distinctly. 
] 

DETERMINING THE DERELICT’S DRIFT. 

In considering the time elapsing between the sighting of 

a derelict and the arrival of the destroyer at the point at 

which the search is to begin, it will be of value to consider 

their general location in the North Atlantic. Issuing from 

the Gulf of Mexico through the straits of Florida, the gulf 

stream flows to the northward along the coast, tending always 

more to the eastward. South of Nova Scotia its course is 

almost due east, but after clearing Cape Race its course is 

more to the northeastward. It is not always well defined, 

being influenced by the winds, but its maximum and minimum 

rates of drift are fairly well known in most positions. Aban- 

doned vessels along our coast are, in the majority of cases, 

found in this stream and, carried along in it, they sometimes 

cruise thousands of miles. In any part of the stream they are 

a menace, but in that part of it south of Newfoundland they 

are directly in the path of the fast transatlantic liners 

They are at times found in the counter and branch currents 

of the gulf stream, such as the Arctic current that rounds 

Cape Race, in the counter current along our coast, or in the 

branch current flowing from a position approximately latitude 

41 degrees, longitude 50 degrees to the southeastward and 

southward to the great calm belt in the middle of the ocean, 

commonly called the Sargasso Sea. An examination of a cur- 

rent chart of the North Atlantic Ocean would seem to indicate 

that under certain circumstances a derelict vessel might make 

a complete circuit of the ocean, and that this is possible is 

shown by the cruise of the derelict schooner Fannie E. 

Wolston. Abandoned off Cape Hatteras, Dec. 15, 1891, she 

was carried very nearly due east, was drifted about in the 

calm belt, reaching a position as far east as longitude 38 

degrees 30 minutes or about 1,770 miles east of Hatteras, was 

then carried to the southward, thence to the westward and on 

Feb. 29, 1804, was seen about 240 miles S. S. E. of Cape 

Hatteras. She had then been a derelict 850 days and had 

cruised 7,025 miles. 

The information concerning derelicts in the North Atlantic 

Ocean is ordinarily transmitted to the United States hydro- 

graphic office and is published in its bulletins and represented 

graphically on its pilot charts. The New York Herald also 

publishes daily such similar information as may be reported 

to it. Generally it is not submitted until the reporting vessel’s 

arrival in port, and this, from the general position of derelicts, 

results in a delay of the report of from perhaps 24 to 72 

hours. Add to this the time it takes the destroyer to reach the 

point for commencing the search, say 18 to 60 hours, and the 

arrival at the point is delayed some 42 to 132 hours. This 

might be avoided if the masters of reporting vessels equipped 
with wireless would send in report at the time of sighting 

the obstruction. Between the time of the sighting of the dere- 

lict and the arrival of the destroyer, the derelict has had an 

opportunity to drift, and, as their rate of drift may be as 

great as 244 knots, in fact derelicts have been known to drift 

that fast, her position may be at a distance of some 300 miles 

from the origin. An accurate estimate of the vessel’s drift 

would be difficult to make, given our present knowledge of the 

subject, and some method of approximation is all that we 

can now hope to use. 

The consideration of the relative effect of wind and current 

on the derelict‘s drift is of considerable interest. It will be 

found that where a current of any strength prevails, the ulti- 

mate position of the derelict depends upon the current. This 

is particularly true of the gulf stream. However, the position 

within the current or the predilection of the derelict for 

branches of it will depend upon the wind. Thus, as the 

current may be hundreds of miles in width, the derelict’s 

position within the current is of as much importance to us 

as its ultimate destination, if it is not more important. The 

reason for the great difference in the effect of these two ele- 

ments is that the current is practically always in motion, while 

the wind may be light or there may be calms at times. Again, 

the tophamper of a vessel is oftentimes carried away after a 

time, and the wind has little surface exposed to it. In the 

horse latitudes the jumble of tracks of a single derelict shows 

the uncertainty of purpose due to the absence of current and 

the prevalence of variable winds or calms. This uncertainty is 

seldom seen in the tracks of derelicts in the gulf stream. The 

effect of wind as determining the derelict’s predilection for a 

part of the current or for branches of it, is well shown in the 

tracks of the two derelict vessels, the Anna R. Bishop and the 

Elvira Ball. Both abandoned on the Amerjcan side of the 

Atlantic; they both passed very close to the point in the stream 

above mentioned where the branch of the current flowing to 

the southeastward branches off. The Bishop, evidently meet- 

ing southerly winds at this point, was driven to the northward 

into the branch flowing toward Greenland, then met northerly 

and westerly winds and was driven toward the British Isles. 

The Ball, meeting northerly winds at the point above men- 

tioned, was taken in charge by the southeasterly branch, then 

encountered westerly winds after arriving in the area of little 

current, and was finally picked up not far from Fayal in the 

Azores. The final positions of these vessels were hundreds 

of miles apart. 

A very few derelicts have drifted counter to the gulf stream, 

but they are but a few out of hundreds; and if such a one was 

sighted more than once, the reported positions would be a 

guide to that fact. 

A vessel’s speed before the wind would depend on the ratio 

of the areas exposed to the wind and exposed to the water 

resistance respectively, and we have no accurate information 

as to their behavior under the various circumstances. A 

method of determining a derelict’s position when acted upon 

by the wind alone, which has suggested itself, might be of 

considerable value, as the knowledge of the actual rate of 

drift does not enter. We assume that the speed of the dere- 

lict varies directly as velocity of the wind. Suppose we 

assume that a wind of Beaufort scale force 5, having a velocity 

of 24.3 nautical miles per hour, causes a drift of one nautical 

mile per hour. Then the drift that any other wind will 

cause will be proportional to its velocity with respect to 24.3. 

We can now prepare a table giving the ratios of the various 

winds of the Beaufort scale to the standard breeze No. 5. 

Suppose we have a record of the wind’s force and direction 

since the sighting of the derelict. We multiply the number 

of hours’ duration of the first wind by its force multiplier in 

the table and lay down in nautical miles from the origin the 

‘resulting number in the direction in which the wind has blown. 

Now proceeding with the next wind that has blown as before, 

lay down its length from the last point reached. So con- 

tinue until we have completed the plotting up to the time of 
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TABLE OF MULTIPLIERS. 

Beautort No. Velocity. Multiplier. 

I 6.9 284 

2 I3} 405 

3 15.0 .642 

4 20.0 82 

5 24.3 I.c0O 

6 20.5 1.214 

7 34-7 1.428 
8 41.6 1.712 

9 48.6 2.000 

10 50.4 2.321 

II 65.1 2.079 

12 78.1 3.214 

{Nore:—It will be noticed by reference to the Beaufort 

scale that the values of the velocities in the above table are, 

with the exception of the No. 12 wind, the maximum values. 

It would seem to be advisable to use instead the mean values, 

but inasmuch as we are simply using the values of the velocity 

to obtain ratios, it is not essential that we use the mean yalues, 

as the proportions would be practically the same.] 

arrival of the destroyer at the point of commencement of the 

search. Now let us assume that a 5 breeze causes a drift of 

two knots. Our values in the table will be doubled and, 

plotting the tracks again, using the same data as before, but 

using the new table values, we reach another point which, it 

will be discovered, is on the extension of the line drawn from 

the origin through the first point reached. It is probable that, 

no matter what assumption we make as to the actual rate of 

drift, provided we assume that the drift is proportional to the 

velocity of the wind, all the points reached will be on this 

line. And that this is true is easy of demonstration. The de- 

termination of this line, then, simply requires the determina- 

tion of one final point as above, and our line will be that join- 

ing the origin with it. We can not determine the exact 

position of the derelict along this line, but we now have some 

means of restricting our cruising area. 

The average quartermaster can judge the Beaufort force 

of the wind to at least the first scale number on each side of 

the actual force. This would mean, in the case of a five breeze, 

an error of about five knots, or proportionally of about one- 

fifth. It is evident that if the errors are all plus or if they 

are all minus, no error will result in the direction of the line, 

but that if the estimates are one-half plus in error and one- 

half minus in error the error in the trend of the line will 

be a maximum, for in the first case the quartermaster has 

practically used a table with larger or smaller multipliers, 

while in the other case the error is always onesided. The 

errors will effect a maximum error in the trend of the line 

when the track lines are nearly perpendicular to the locus 

obtained, and will be a minimum when the lines nearly parallel 

the locus, being in intermediate positions proportional to the 

sine of the angle of the tracks of the locus. The practical 

application of this point (Fig. 4) would consist in laying off on 

each side of the locus at the final point a distance perpendicular 

to the locus equal to one-fifth of the total departures, as the 

projection of the various tracks on a line perpendicular to the 

locus might be called, thus forming a sector. This would 

result, in case of tracks near the origin which were generally 

perpendicular to the locus, in the sector formed by the lines 

from the origin to the two correction points being of great 

angular extent. Practical considerations of distances to be 

cruised would generally limit the sector to 90 degrees, as it is 

simply a provision against error that may or may not exist. 

It is evident that to correct our line of current it will be nec- 

essary to shift it in the direction of the set a distance equal 

to the drift per hour times the number of hours since the last 

report of the derelict. This, of course, refers to a current 

constant in drift during that time. If the current is not con- 

stant the line becomes a curve, difficult of determination. 

These observations are true, matter what the 

position of the derelict along our locus, provided the current 

is constant, it will be set an equal distance in an equal length 

of time. On the other hand, not knowing the exact position 

of the derelict on the locus, if there are different currents 

along it, we can not determine when it entered a particular 

current, nor how long it remained in that current, so that the 

shift of the locus becomes variable, according to the length 

of time spent in each part. 

The question now occurs: “How are we to obtain the drift 

of a current at sea so as to correct our line for current?” An 

examination of a current chart of the North Atlantic (hydro- 

because no 

Origin 

Track | 

FIG. 4. 

graphic office No. 1,308) will show that the currents with their 

drift per day (24 hours) are noted on the chart. It will also 

be noticed that in most cases two values of the drift are given. 

This means that under certain circumstances at certain parts 

of the year the drift is greater or less than at others, although 

during a period of several days or weeks it may remain the 

same. This fact, then, adds a complication to the shifting 

of the locus for current, and it will be necessary to apply 

both drifts unless we have more accurate information. So 

that to shift our line we will run it up according to both 

values of the current given, thus obtaining two lines parallel 

to each other, so that the probable position of the derelict is 

somewhere between them (Fig. 5). These lines will be, of 

course, at a distance apart equal to the product of the days and 

the difference between the two rates of drift. In the stream to 

the eastward of Cape Henry the two values appearing on the 

chart are 24 and 95, about the greatest difference in drift that 

we find. Supposing five days to have elapsed since the sight- 

ing of the derelict, the lines will be 355 nautical miles apart. 

If we were to use these lines as the sides of a parallelogram 

approaching a rectangle, the other sides being 100 miles apart, 

for defining a probable area, it would be necessary to cruise 

an area of 35,500 square miles in the search. This, if we used 

the rectangular method of cruising, would necessitate the 

cruising of a distance of 2,000 nautical miles, which, at the rate 

of cruising noted above, would require about 14 days. A 

greater number of days between the sighting of the derelict 

and the arrival of the destroyer at the point of search, in this 

part of the ocean, would require a correspondingly greater 

time of cruising. We see from this the need of the utmost 

speed in reaching the area to be searched. 
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With a familiar knowledge of the effects of the seasons and 

weather on the gulf stream, derived from experience and what 

has been published on the subject, it may be possible to restrict 

the probable current values to still closer limits, and thereby 

reduce the area to be searched. Off Cape Hatteras, it will be 

noticed that a multiplicity of current sets and drifts prevail; 

it would be necessary in a case of this kind to apply the very 

maximum and minimum limits of the assortment of current 

sets and drifts if we cannot say accurately which current the 

derelict may be in. This would relieve us of the necessity of 

determining the curve for the variable set and drift of the 

current above mentioned, although it would undoubtedly in- 

crease the area to be covered. Sometimes the currents in a 

neighborhood will be so contrary in set and so variably in 

drift that we will have great difficulty in making any estimate 

at all. A guide as to which current the derelict is in might be 

FIG. 5.—SHIFTING OF LOCUS FOR CURRENT. 

the temperature of the water at the origin, but too implicit 

faith should not be placed in such a test, and it would at least 

require us to proceed to the origin. We see then that we have 

some method for determining the area to be searched, although 

this area may be considerable. 

To show the application of these theories, let us suppose 

we are ordered to search for a reported derelict. The navi- 

gator should obtain from the vessel which reported it, if 

possible, an abstract of her weather log for a few days pre- 

ceding and following the sighting of the derelict, together 

with the approximate positions at the times of the entries. He 

should also attain the position of the derelict anew, as an 

error of hundreds of miles might result from a telegraphic or 

typographical error. With this information and any other 

weather information of the position on hand, the wind locus 

should be determined and corrected for current approximately. 

When the vessel leaves port she should obtain from the 

lightship nearest the position of the derelict, and vessels in 

that neighborhood and which have been in that neighborhood, 

abstracts of their weather logs, and the locus should be cor- 

rected so as to represent that obtained from the most accurate 

information. The approximation of these winds obtained from 

the pilot charts, the use of which has been suggested, would 

be. of little value unless no other information were available. 

The data on the pilot charts represent average conditions, and 

in places other than the trade belts a deviation from the aver- 

age would very probably exist for days at a time. It is only 

necessary to glance at a pilot chart to see that a derelict will 

for days run counter to the longest wind lines. Neglecting 

current, they may follow these average winds in the long run, 

but as our search is limited to days or weeks, we can not be 
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sure that the derelict’s drift will be that which would be 

caused by the prevailing wind. 

The locus should be corrected for wind and current up to 

the time of the arrival at the point selected for the com- 
mencement of the search. It will be remembered that with 

our locus method we obtained a line that the object of our 

search would be on if the wind alone had affected her; again, 

we saw that in order to correct this line for current it would 

be necessary to shift it. Using the maximum and minimum 

values of the drift, the line when shifted would be repre- 

sented by two lines, one for each rate of drift and, evidently, 

to cruise the area between the lines will consume considerable 

time. If we can further restrict the area to be cruised we 

will be much better off. The use of tables with various drift 

assumptions for the standard breeze will be of value when 

we have had enough experience to be able to assume a fairly 

— = Sones 0" 

FIG. 6.—CORRECTED SECTOR, SHIFTED FOR CURRENT. 

accurate drift of the derelict from her build, rig, etc., as 

obtained from Lloyd’s Register and the description of her con- 

dition received from the vessel that sighted her. Having made 

that assumption we can then use the table that has that rate 

of drift for the standard breeze. However, until that is done, 

we must do the best we can with the present table. 

Having shifted locus, origin and second point so that we now 

have two loci, two origins and two second points, we, by them, 

determine a parallelogram that represents in its area the area 

of the probable position of the derelict (Fig. 6). Upon reach- 

ing the minimum drift origin position (or the maximum if that 

be closer) the searching vessel would be put on a course along 

the current side until she reached the opposite wind side of the 

parallelogram, when her course would be changed to follow 

the far side until she had gone along that side a distance 

equal to twice the range of vision at the crow’s nest, when 

she would parallel the first course back, continuing this as in 

the rectangular cruising method, although the partial figures 

may not be right figures. After we had finished cruising 

the parallelogram, if we had not found the object of our 

search, we should continue over an extension of it until we 

were compelled to return for coal. By so continuing this 

cruising we would nullify any effect of the error of the as- 
sumption that the drift before the wind was 1 to o for the 

standard breeze. If our wind locus had been corrected for 

possible error in judgment of the wind and, therefore, is a 

sector, our shifted figure would be an irregular one, resem- 

bling somewhat a trapezoid. 

It will be noticed that the closer the knowledge of the 

current drift and the more nearly the maximum and minimum 

values approach each other the nearer our loci lines approach 
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each other, and the less the area to be searched, until, if the 

current is accurately known and has but one value, the locus 

will be shifted as one line or figure. In this case it would be 

advisable to make the locus the bisector of a cruising sector 

and follow the sector cruising method. 

Each day we should continue the search until dusk, when 

cruising should be discontinued and the vessel simply kept 

under control until daylight, being kept near her position when 

she stopped searching by cruising in a restricted area, and 

at daybreak searching should be resumed. We can assume 

with accuracy that the destroyer is drifted by the current at 

the same rate as the derelict. The assumption that she has been 

drifted at the same rate as the derelict by the wind would not 

be accurate. This rate of drift depends, as was said before, 

upon the relative area submerged and exposed to the wind, 

and these will not be necessarily the same for any two vessels. 

But the difference would only be material with winds of con- 

siderable force. Therefore, under average conditions, it 

would be proper not to correct the position of the ship on the 

diagram as the result of sights taken, but we would consider 

that the destroyer, derelict and diagram had all been drifted 

an equal amount, and our dead reckoning would be used as 

far as our cruising for the derelict is considered. Of course, 

I do not mean to say that an accurate record of the ship’s 

position should not be kept, but it would not be used to correct 

the ship’s position on the diagram. 

If on account of the great length of time spent on the 

search, the knowledge that the derelict is light and will there- 

fore drift faster than the ship, or that she is waterlogged and 

will not drift so fast, during all of which time a considerable 

wind were blowing, there would be doubt of the advisability 

of acting as above noted. It would be better to use the ship’s 

observed position and correct the diagram for the force and 

_ direction of wind and current that has prevailed since the 

beginning of the search, and then maneuver to get back to the 

diagram where we left it. 

There is no doubt that the information given commanding 

officers ordered to search for derelicts is far from satisfactory. 

A sample report taken at random from the New York Herald: 

“Boston, March 21. Steamer Nanna (Nor), from 

Macoris, reports March 16, latitude 36—17, longitude 

70—41, passed a vessel, bottom up, about 200 feet 

long, evidently a recent wreck.” 

Here we have no information whatever concerning the 

winds prevailing at the time, nor the apparent current experi- 

enced, and we must rely on information obtained subsequently 

either from the nearest lightship or from the pilot chart and 

current chart, or on the chance of getting some information 

from vessels that have been in that vicinity, and this informa- 

tion we may or may not be able to obtain. This is a typical 

report, and I have never seen one that really contained any 

valuable information from the standpoint of the searcher. 

‘Lo remedy this I would suggest a form of report somewhat 

like the following: i 

REPORT OF DERELICT SIGHTED.” 

Latitude 

I. Position or 

Longitude 

. Date and hour of sighting. 

When and where last seen (if as above, so state). 

Name of derelict. 

Rig. 

Condition (Bottom up or otherwise). 
. Masts (Standing?) 

. Condition of hull (Breaking up? etc.). 

bearing 

dist. 

DIAKR HN 

* Write out in words. 
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g. Wind’s force and direction at time. 

10. Wind’s force and direction every 2 hours for 12 hours, 

before and after. (True force, magnetic direction.) 

Before After 

2 2 

4 4 
6 6 

8 8 

10 IO 

12 12 

11. Current experienced at time and for 2 days before and 

after. 
12, Where bound at time of sighting. 

13. Temperature of water at time of sighting. 

This form would call attention to the essentials of the 

information required. The forms could be printed with plenty 

of room on them for remarks, and in sending information 

by wireless, which should be encouraged, it would only be 

necessary to affix the information desired to a number repre- 

senting the particular item in the table. It will be noted that 

all numerals are to be written out in the position; this to 

avoid error. 
£ 

(To be concluded.) a 

The New Transatlantique Steamer Rochambeau. 

In May last we published a view of the steamer Rocham- 

beau, which was built for the Compagnie Générale Trans- 

atlantique at the Atlantic Works at St. Nazaire. She is sec- 

ond in size to the steamer France and La Provence. The gen- 

eral dimensions of the Rochambeau are as follows: 

ILeapgin ONG? Blboodooccoscdcoqsanes 507 feet 9 inches. 
Length between perpendiculars..... 538 feet 6 inches. 

Bearnintennpereen hcry cates ot ce aisielcie octisie ins 63.8 feet. 

Depth at the spar deck....... 43 feet 4 inches. 

Displacementaereeee ee cece eenee 70,300 

Indicated horsepower ............. 12,500 

IDasnmnacl Gneael soccoccccocosc0sdos 17 knots. 

Mild steel is used in the construction of this vessel, and she 

is divided into thirteen watertight compartments. The double 

bottom, extends from end to end of the ship. The hull is 

divided by five steel decks, worked from stem to stern. Above 

the spar deck are the promenade and the boat decks. 

She was designed to carry first and third class passengers, as 

well as steerage, totaling 1,450 souls. She will run between 

Havre and New York. 

A peculiarity of this ship is that she will be propelled by a 

combination of reciprocating and turbine engines, and this is 

the first time that such a combination has been tried in the 

French liners. She has two triple-expansion main engines of 

the three-cylinder type of the following dimensions: High, 

33%4 inches; intermediate, 49 inches; low, 56 inches; stroke, 

29 inches. The revolutions per minute are 115. The turbines 

will be run at 350 revolutions per minute. The diameter of 

the turbine rotors is 68 inches. The reciprocating engines 

will drive the center shafts and the turbines the outside pro- 

pellers. The main engines, when going astern, will exhaust 

directly into the condensers. Steam is supplied to both main 

and auxiliaries by a set of nine marine cylindrical boilers, 

16 feet 9 inches in diameter and 11 feet 2 inches in length, 

carrying a normal pressure of 200 pounds. The grate surface 

will total 690 square feet and the heating surface 26,820 

square feet. It is expected with this combination that the 

maximum efficiency will be obtained. 

When they attempted to launch this vessel tallow was 

frozen on the ways and she could not be started, and the next 

spring tide had to be waited for. 
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THE SPERRY GYRO=COMPASS. 

As ships are constructed more and more of steel, wood 

being replaced, and especially as they have become larger, it 

has been found that the magnetic compass becomes more and 

more of a problem. In earlier times the earth’s magnetism, 

upon which the magnetic compass depends, had no difficulty 

in finding its way directly to the compass needle, but now, 

with steel ships, the ship itself becomes strongly charged or 

magnetized from the earth’s magnetism, and thus steps in as 

a powerful factor and tends to control the needle. The ship 

itself thus becomes a great magnet, and it is with much diffi- 

culty that the needle is brought to be influenced even to a 

small extent by the earth’s magnetism, as the needle natur- 

ally tends to point to the induced magnetic poles upon the ship 

and practical means whereby this wonderful instrument, 

known as the gyroscope, shall seek and persistently hold exact 

geographical north, indicating the exact position of the North 

Pole of the earth, and this regardless of where it stands 

upon the earth’s surface or to what position it is transported ; 

and what has been very much more difficult to accomplish, 

the machine is so constructed that it successfully withstands 

other forces, such as acceleration and decelaration pressures, 

jar and shock of gunfire, having recently withstood all of the 

salvos of the ten great 12-inch guns upon the Coronation 

battleship Delaware when they were all fired simultanously. 

The practical machine develops a directive power which 

holds true geographically. Instead of pointing to the magnetic 

pole it points absolutely true to the North Pole of the earth. 

FIG. 1. 

which are comparatively close by, and thus move with the ship 

rather than point to the earth’s magnetic pole. 
Again, the magnetic pole is nearly 1,000 miles removed from 

the North Pole, so that a compass needle in Iceland points 

westwardly. The compass is 32 degrees out on the northern 

steamship course between England and America. . There is 

only one place out of ten thousand different positions upon 

the earth’s surface where the needle can point north. These 

spots, together with all magnetic meridians, are constantly 

moving and changing locus. The object of the non-magnetic 

yacht Carnegie is to explore in attempts to relocate many of 

these meridians which are known to have shifted. 

On warships the uncertainty of the compass is still further 

aggravated by the fact that gunfire, moving of turrets, or shift- 

ing of any gun or other piece of machinery on board are 

found to greatly disturb the compasses, rendering them un- 

reliable. The starting up of the forward bank of boilers, and 

consequent heating of the funnel, has been known to throw 

the magnetic compass out 15 degrees. 

Marine insurance reports show losses to the extent of many 

millions annually, traceable directly to compass failures and 

deviations which occur without the knowledge of navigation 

officers, especially in cloudy weather, when the navigator is 

without means of checking. Many attempts have been made 

to find some phenomenon outside of the earth’s magnetism 

which may be employed to develop true direction or terrestrial 

position. In 1852 Foucault discovered that a rapidly spinning 

mass would detect the earth’s rotation, and named the in- 

strument the gyroscope (gyro to move, scope to measure). 

Great excitement was caused at the time in scientific circles, 

especially in the Royal Society of Great Britain, by Foucault’s 

demonstration of this wonderful property of his gyroscope, 

but it has been left to an American engineer to devise simple 

FIG. 4. 

To add another chapter to the wonders of this instrument it 

may be stated that it derives its directive power by actually 

reaching down some 4,000-miles and “laying hold,” as it were, 

of the exact axis of the earth a noumenon, this imaginary line 

passing through the earth’s center of gravity about which the 

earth revolves, and even though it is compelled to act at this 

great distance, yet in protracted sea trials, which we are in- 

formed have been of the most searching character, through 

which the United States navy has recently carried this com- 

pass, it was found to have a directive power of about 7,000 

times the directive power at the Equator, and no force was 

found that could tear it away from its dead north indicating 

direction, no matter how many times the ship was swung 

entirely around the circle or back, or how great a storm the 

ship was in, or how much motion or jarring the ship had or 
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tremendous vibration through gunfire. No force was dis- 

covered which could turn it aside from its wonderful tenacity 

of purpose. 
The gyro navigation equipment consists of a master gyro- 

scopic compass which is located below decks. It is about 1% 

feet in diameter and about the same in height. It contains a 

small spinning-wheel, which is electrically driven, and requires 

about the same current as would operate two or three ordi- 

nary incandescent lamps. The little wheel operates on two 

small ball bearings, which require practically no attention and 

maintain a life of many months in constant use. The wheel is 

enclosed and can be seen depending from a large horizontal 

compass card below the cardian or suspension ring in Figs. 1, 

2 and 3. These figures are of added interest, owing to the 

fact that this group of photographs constitutes a moving 

picture, indicating the exact motion one sees the gyro-compass 

make when the ship is turning around in a circle or through 

90 degrees. 

In Fig. 1 the casing containing the gyro-wheel, or gyro- 

scope, is seen edgewise to the observer; in Fig. 2 the for- 

ward edge has swung around somewhat to the right, and 

in Fig. 3 still further to the right, ‘nearly 90 degrees from 

the first position. Although the wheel and casing are seen 

to move, this is only apparent. The facts are: the spinning- 

wheel and the casing are standing absolutely still in space, 

pointing to the North Pole, while the walls of the room 

and the ship as a whole move about it. Although this master 

compass down in the hold of the ship is possessed of a com- 

pass card and is directly used for navigating purposes, yet it 

need not be so used, because the little mechanism seen on top 

FIG, 4.—GYROSCOPIC REPEATING COMPASS ON THE BRIDGE OF THE 

DESTROYER DRAYTON 

of the compass, in Figs. 1-3, constitutes a transmitting device 

whereby all of the directive movements, even to the most 

minute, are instantly transmitted to a number of repeating 

compasses located on the bridge, in the wheel-house, or in the 

chart room, and, in fact, wherever else desired throughout 

the ship, a simple electric wire connecting them for transmis- 

sion of the directive forces. Fig. 4 shows the position of the 

gyroscopic repeating compass in its own binnacle, the one 

to the left arranged close to a magnetic compass, on the bridge 

of the United States destroyer Drayton, one of the fleetest 

ships in the United States navy, which was designated to 

make the initial sea trials. 
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These photographs were taken in New York harbor, where 

the magnetic variation is about 9 degrees. There was also a 

magnetic ship deviation at this particular heading of several 

degrees, and their sum is exactly the difference that can be 

seen between these two compass cards, the gyro-compass 

holding to the geographical meridian—dead north—whereas 

the compass card is pointing 12 to 15 degrees away from true 

north. It was found at the end of the trials and after the 

repeating compasses had changed their positions a great many 

hundred thousand times that there still remained no difference 

between the readings of the master and repeating compass. 

In the case of the Drayton the demands of the United States 

Navy Department were unusually rigid, and the master com- 

pass was required to perform its full function when placed 

FIG. 5.—SPERRY GYRO-COMPASS ON THE STEAMSHIP PRINCESS ANNE. 

away down in the hold of the ship; in fact, in the lowest part, 

just on top of the keel in the powder magazine, surrounded 

on every side by solid steel walls, where the earth’s magnetism 

could not penetrate nor have ever been available to the slight- 

est degree, and where no mariner would ever think of placing 

or atempting to operate a magnetic compass. 

SEA TRIALS ON NAVAL VESSELS. 

The series of sea trials referred to above has resulted in 

establishing many points of interest regarding gyro-navigation, 

some of which are noted below. 

All readings of all azimuth circles or indicators, whether 

master compasses or repeating compasses, are held dead upon 

the meridian, thus avoiding all necessity of calculation or 

reference to cnarts in translating the observations; especially 

is this emphasized when it is remembered that prior to Mr. 

Sperry’s work, with the reading of the gyro-compass indica- 

tion, at least three other simultaneous observations had to be 

made, namely: The ship’s speed or headway; the ship’s 

course, and especially the meridional component of the course; 

the latitude, and then calculations made, or charts or tables 

consulted before the proper correction is ascertained and 

position of the meridian found, this being ‘hitherto the uni- 

versal practice with gyro compasses. 
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The amount of correction, and whether it is positive or 

negative, which is being at all times automatically introduced 

by virtue of the peculiar structure of the compass itself, is 

given ona special scale which can be read whenever desired. 

Directive power of at least 200,000 dyne centimeters, about 

7,000 times the magnetic, in the east and west position at the 

Equator is available with less than 9,000 revolutions per min- 

ute. The comparatively low speed of the Sperry gyro-compass 

is advantageous on a number of importarit accounts, among 

which are integrity of bearings and rendering the machine low 

in point of maintenance and attention required, as well as low 

in power absorption during operation, and also important on 

account of quick starting. 

Gyroscope compasses haye a very long period of swing or 

oscillation. This period is in direct proportion to the gyro- 

scopic moment or the directive power of the compass, and 

one great difficulty in developing a compass with as high a 

directive factor as that of the Sperry compass has been to 

deyise means whereby this period of oscillation can be 

brought down within practical limits. It is just here that 

engineering skill is displayed in introducing an entirely new 

phenomenon into the art of gyro-compasses, viz.: positive 

orientation, whereby the period has been reduced by about 

800 percent and becomes a perfectly practicable operative 

quantity. All Sperry gyro-compasses have this feature. 

' All azimuth indicators, scales or pointers, either master, re- 

peating or recording, including those for navigational pur- 

poses, and also those for ordnance, are positively driven and 

possessed of a large and positive torque factor, whereby all 

sensitiveness of indication is removed and the instruments 

freed from disturbance from gunfire, etc. 

Definite provision is made for simultaneous connection and 

operation of other special automatic instruments, including 

the automatic pelorus azimuth indicator, recording and other 

various navigation and ordnance instruments now in opera- 

tion on the battleships of the United States navy. These func- 

tion properly by virtue of the non-lag mentioned in the pre- 

vious paragraph. 

The entire circle in azimuth is turned in less than one minute 

instead of six minutes heretofore required ; not that some ships 

will turn an entire circle in this time, but many motions re- 

quiring accurate indication without lag are made at least at this 

rate, and are thus made instantly available for accurate steer- 

ing, and especially for other important purposes in which their 

use has been established. 

All repeater scales or cards hold to their positions instead of 

being constantly on the move. A method has been discovered 

and adopted giving the time of rest, very large as compared 

with the time of taking up the new position, nearly five to one, 

thus greatly facilitating taking of observations. 

Artificial orientation is possible and conveniently arranged. 

The combination with the azimuth-moving element of the in- 

strument of an indicator mounted upon the freely-moving 

wheel frame, combined with handles by means of which the 

instrument can be almost instantly set upon the meridian, 

and whereby even the most ordinary attendant can instantly 

discern that the apparatus is in condition of permanency during 

the operation of setting, and will maintain its indication for an 

indefinite period if the setting be correct. 

As correlative to the last feature is the fact that these par- 

‘ticular features of the equipment constitute an apparatus by 

means of which the position of the meridian can be quickly 

found or determined when its position is not known without 

waiting for the instrument to come to the north and settle 

itself, by means of which this setting operation can be very 

materially hastened. On the battleship Delaware the meridian 

was located on test by Engineer Ford in about twelve 

minutes while the boat was maneuvering constantly, and 

where, the gyro-compasses being down very low in the ship, 

the location of the north was entirely unknown to Mr. Ford. 

Provision is made for running the spinning-wheel in vacuum, 

whereby a material saving of electrical energy is effected, 

especially when the compass is operated on submarines where 

this energy must be furnished from storage batteries. It is 

found that a saving of fully four-fifths of the energy is in 

this way effected. 

The advantage of vacuum operation was furthermore de- 

monstrated on both the earlier sea trials where the current was 

off for periods up to three-quarters of an hour, and in that 

time the speed had not diminished materially, and the directive 

power had kept up so that the meridian was held throughout; 

under atmospheric pressure the gyro-wheels would have run 

down much more rapidly, fully five times as rapidly for top 

speeds, especially when this wheel is used to generate an air 

blast. 

Electrical energy is saved in not being employed to develop 

an air blast or any other extraneous forces, and a point of the 

greatest importance is secured, namely, accumulations of grit, 

dirt and foreign matter are thus prevented from reaching the 

interior of the most important part of the equipment, includ- 

ing the main journals, ‘which by the Sperry arrangement re- 

main hermetically sealed and are found not to require atten- 

tion and cleaning nor even oiling except about once monthly. 

The suspension system is purely mechanical, consisting of a 

short, stout torsion suspension of pianoforte wire; it is pos- 

sessed of very great sensitiveness—this factor being such that 

the wheel when at rest will make upwards of thirty vibrations 

across the hair line in coming to rest when pulled aside only 

one degree and released. All mercury or other volatile liquids 

or fluids are eliminated, and the supports are reduced to a few 

simple and purely mechanical factors. The elimination of 

mercury is considered by those experienced in its use to be a 

positive and important step in advance. In operating without 

mercury the drawing around of the compass from the true 

north through the well-known drag or reaction of the swirling 

of the mercury bath upon the float is entirely avoided. Certain 

compound motions of the boat are very likely to set up these 

swirls, especially where the mercury is present in the form of 

a ring or annulus and when the float supplying the card is also 

annular, thus introducing serious errors without giving the 

slightest warning or alarm. Deflections as high as 10 degrees 

have been noticed due to this cause. 

Integrity of circuit is obtained because the electric circuits 
within all the repeaters are permanently closed, and there are 

no traveling or moving contacts, commutators or the like. All 

wiring and parts are soldered and permanent and cannot get 

out of order nor require attention. The azimuth controllers 

or actuators are all in duplicate and separately removable and 

replaceable, and may be removed, inspected or adjusted at will 

without in the slightest interfering with the operation of the 

instrument. The master compass occupies comparatively small 

space, and requires no adjustment, addition and removal of 

weights with changes in latitude or in changing from north to 

south latitude, this difficulty being entirely overcome by func- 

tions which are automatically introduced. 

The master compass is entirely independent of position in 

the ship with reference to the ship’s axis of oscillation, and 

reports show that it works equally well and with equal pre- 

cision in any position. The oil equalization system, connected’ 

with the main gyro bearings, does away with inequalities and 

out-of-balance conditions arising through unequal oil con- 

sumption. Perfect equilibrium is at all times automatically 

maintained, both oil receptacles being also automatically re- 

filled through a single opening, and this only at very infre- 

quent intervals, the whole rotor system requiring very little 

attention. . 

The repeating-compass operating mechanism is made light 

and small, with a view to its being placed when required in an 
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8) 
extremely light and small “portable,’ and is supplied with a 

light flexible cable of some length for use in submarines in 

connection with the different positions and stations requiring 

the presence of the commanding officer. Wherever the com- 

manding officer is he is thus supplied with a precision instru- 

ment operating with an accuracy of a small fraction of one 

degree, aiding greatly in the accuracy of his aim and in 

determining the exact moment for the discharge of his 

torpedoes, to say nothing of the advantages in navigation as 

such, especially in connection with accurate maneuvering. 

SEA TRIALS OF THE SPERRY GYRO-COMPASS ON THE PRINCESS ANNE. 

A five-day test of the Sperry gyro-compass was made re- 

cently on the steamship Princess Anne, a vessel of about 2,200 

tons, belonging to the fleet of the Old Dominion Line, plying 

between the ports of New York and Norfolk, Newport News 

and Old Point, Va. The tests were conducted in the presence 

of Mr. John Bliss, of John Bliss & Company, New York City, 

compass adjusters of the port of New York, whose sun in- 

strument and chronometers were used. The master compass 

was set with its motor generator in the steering engine room 

of the vessel, two decks below the bridge. The repeating com- 

pass was placed in a tripod, furnished by John Bliss & Com- 

pany, a few feet astern of the ship’s standard compass on the 

bridge. These were connected by wire cable, ordinary lamp 

cord, No. 18, being employed. The gyroscopic compass per- 

sists with great rigidity in the meridian, showing the very 

minutest deviation of the boat. The repeating compass fol- 

lows these deviations with evéry change of one-third degree. 

A great many comparisons were made, and it was always 

found that the repeating compass retained permanently its 

original “set” and never varied therefrom. At the finish the 

correspondence was found to be perfect between the two com- 

passes, although it is estimated that there were over a half 

million changes in azimuth made by the repeating compass. 

No supplies were used on these trials except about two table- 

spoonfuls of oil in the compass supplied to the motors-bearing 

equalizer pipe. 

original adjustment of the lubber line to bring it in cor- 

respondence with the ship’s axis. On one occasion the current 

was turned off by accident while operating the headlight. 

After it had been off about twenty minutes it was discovered 

and turned on again, but the speed of the gyroscope had not 

come down very much and the directive power had not been 

sufficiently impaired to be discernible. It was immediately 

compared with the other compass and checked exactly with the 

proper difference. The compass required practically no at- 

tention. 

During these trials the ship rolled considerably. Its period 

seemed to be between ten and twelve seconds. Some rolls 

were about 40 degrees total arc, a great many 32 degrees, and 

one was measured to the leeward 22 degrees from the vertical. 
These motions of the boat seem to have no effect upon the 

operation of the compass. While swinging in the harbor of 

Newport News with a hawser at the bow of the ship and the 

propeller reversed, there were various resonant points in the 

period of the spring of the boat when the boat shook very 

vigorously. Upon this occasion, Commander A. M. Cook, of the 

Ordnance Bureau, was present, and reported that this vigorous 

shaking, which seemed at times of the magnitude of 8 inches 

up and down and in period with the engine vibrations, was 

very much more severe on the compass than heavy gunfire 

would have been on a warship with the compass in, or about, 

the engine-room. These motions seemed to have not une 

slightest effect upon the instrument or its accuracy. 

During the trip a speed of only 6,000 revolutions per minute 

of the little gyro-wheel was maintained, developing all the 

directive power that was necessary, holding both the master 

“compass and the repeating compass practically absolutely upon 

The only adjustment found necessary was the: 

the meridian. The course laid between magnetic variations of 

about 9 on the north to 4 7/10 on the south end of the course. 

During the voyage South the magnetic compass was seen to 

gradually close in, bringing the needle more nearly in line 

with the readings of the gyro-compass, and on the return 

course the magnetic compass gradually pulled away from the 

readings of the gyro-compass. This observation was of con- 

siderable interest to many. 

THE U. S. COLLIER NEPTUNE. 

The above-named ship was built by the Maryland Steel 

Company, Sparrow’s Point, Md. The contract was awarded 

Sept. 23, 1909, the price of construction being $889,600 

(£182,000), and time of completion 20 months. Standardiza- 

tion trials were performed July 26 last and the 48-hours’ full- 

speed trial on July 27, 28 and 20. 

The Neptune is a sister ship of the Cyclops, completed on 

Oct. 28, 1910, by the William Cramp & Sons Ship & Engine 

Company of Philadelphia. Both of these colliers were author- 

ized by the Naval Appropriation Act approved May 13, 1908. 

The principal contract requirements stipulated were: An 

average speed of the vessels on a continuous 48-hours’ trial 

of 14 knots when carrying a full load of 12,500 tons of coal, 

inclusive of bunkers; 100 tons of reserve feed water, 20 tons 

of drinking water, 130 tons of stores, and with equipment 

complete. Besides the foregoing it was stipulated that the 

coal consumption for all purposes should not exceed 1.8 

pounds per indicated horsepower per hour, figured on the 

power developed by the main engines. Both of these vessels 

were built in conformity with the rules and regulations of the 

American Bureau of Shipping and the United States Steam- 

boat Inspection Service. 

The essential data of hull and machinery, with especial 

reference to the Neptune, are incorporated below: 

520 feet 

542 feet 10 inches 

529 feet 10 inches 

65 feet 3 inches 

65 feet 

27 feet 75 inches 

Length between perpendiculars. . 

ILgaia, OVE? All, ccoccovco009000 

Length on load waterline....... 

iBeamMnextremerariinericiics osc. 

Beam on load waterline......... 

Wigan Ghraiit, IOEXGbscocon0ccoudeed 

Displacement on load draft..... 19,440 tons 

iBlockwcochicienttereneeneaciier 734 

Miatenialiiiernstscien nicht. ain ara Mild steel 

The machinery installation of the Cyclops, partly described 

in a previous issue of INTERNATIONAL MARINE ENGINEERING, 

consists of twin-screw, three-cylinder, vertical triple-expan- 

sion engines, 48 inches stroke, cranks at 120 degrees, and 

piston valves on all cylinders. The machinery installation of 

the Neptune consists of twin-screw Westinghouse turbines, 

connecting to the line and propeller shafting by Melville- 

Macalpine reduction gears. The main boilers, as in the 

Cyclops, are three double-ended, cylindrical return fire tube, 

with one single-end Scotch donkey boiler. 

Condensing surface in the Neptune, distributed 

main cylindrical surface condensers and one auxiliary con- 

denser, totals 11,700 and 1,000 square feet respectively. The 

main airpumps are of the Le Blanc-Westinghouse type. 

Dynamos, centrifugal pumps and fans are all engine driven. 

The following table gives speed in knots, revolutions per 

in two 

minute, horsepower, etc., on trials: 

CYCLOPS. 
Speedbiniknotsmyyrepiceriksciscioniys coals ietees 14.61 

IREGHOMUMODS MSP GWE 5 oo0000000000000000006 92.26 

Average steam pressure at boilers............. 192.00 

Weaeniin, THANE aocasodnasooceccac eno eee: 27.1 

Collective indicated horsepower of main en- 

PatNES Mogadore dodocud Con co AtCn teen ee ane 6,705 



416 International Marine Engineering OcroBER, IQII. 

Pounds of coal per indicated horsepower per 

hour (main engines only)................ 1.48 

Displacement at middle of trial............... 19,095 tons. 

NEPTUNE. 

Speed int knots’ 2. sick i mnsieresrseeeiers clei ais'= 6 12.926 
TRSHONETOSAS) JP TATED 5 oodocn00 0000000000006 119.5 

Average steam pressure at boilers............ 173.00 

Vacuum, vincheswaactqecrrterieerieree tcc eicrerekere 28.30 

Collective brake-horsepower of turbines....... 5,400 

Equivalent indicated horsepower of turbines... 5,870 

Pounds of coal per indicated horsepower per 

Hour se hisaic so Ne Oo ee icicecte aisles 1.791 

Averacemcdisplacementi-erereeeeecrerireritir 19,531 tons. 

In commenting on the preliminary contract trials of the 

Neptune the following citation is made from the August num- 

ber of the Journal of the American Society of Naval Engi- 

neers: “On the 48-hour full-speed and endurance trial the 

contract speed of 14 knots was not maintained, due to the use 

of very inefficient screws. * * * The reduction gear 

worked very satisfactorily on the trials with but little noise 

and no appreciable vibration.” 
While the Navy Department has decided to take over the 

SINGLE SCREW STEEL COLLIER SUFFOLK. 

The New York Shipbuilding Company, Camden, N., J., has 

recently completed and delivered to the Coastwise Transporta- 

tion Company, Boston, Mass., a steel screw collier of the fol- 

lowing dimensions: 

Length between perpendiculars......... 373 feet. 

Beamnmoldediperermercrictcicmiy cient 50 feet. 

Depth¥omoldediggereriereitie strc 32 feet 

Pratt: 3] oad edie aera, ove Sisk ciel 25 feet 

Carconcantiedmatmthisnd ratte 7,200 tons. 

Gross tonnage ...... Gein GAC CIae-o.6 4,718 tons. 

Speedwatmseasmloadedmeneereeete racer 10 knots. 

The vessel is of the same type as the Coastwise and Trans- 

portation, built by the New York Shipbuilding Company for 

the same owners last year; the dimensions and deadweight, 

however, have been increased. The construction is in ac- 

cordance with the requirements of the American Bureau of 

Shipping. 

The vessel has a single deck of steel, with poop 80 feet, 

bridge 17 feet, and forecastle 34 feet long, seven steel water- 

tight bulkheads, two pole masts, straight stem and semi- 

COASTWISE TRANSPORTATION COMPANY'S NEW COLLIER SUFFOLK. 

Neptune temporarily and place her in service at once, so as 

to lose no time in gaining valuable experience in the opera- 

tion of the reduction gear, it is at the same time understood 

that the contractors have made arrangements to replace the 

present turbines with others expected to fulfill all require- 

ments. New screw-propellers are also now being made and 

will be finished shortly. Six months at least, however, will 

be necessary for the manufacture and installation of the new 

turbines. 

It. will be of interest to the readers of INTERNATIONAL 

Martine ENGINEERING to learn that the Jupiter, a third 

collier of identical dimensions and requirements as those 

which refer to the Cyclops and the Neptune, now building 

at the Mare Island Navy Yard, California, will be equipped 

with an electric system of propulsion. The contract for the 

installation in question has been given to the General Electric 

Company of Schenectady, N. Y., and will be along lines de- 

scribed by Mr. W. L. R. Emmet, in a paper read before the 

American Institute of Electrical Engineers, the contents of 

which were given in an abridged form in the July number of 

this magazine. 

Much instructive and interesting data will be afforded the 

engineering profession when the comparative results of the 

three vessels here referred to become available, but the liberal 

policy pursued by the Government in this regard will be 

valuable not only to the engineer, but will at the same time 

be commercially useful. 

elliptical stern. A deep double bottom is fitted all fore and 

aft for the carriage of water ballast, and particular attention 

has been paid to the construction of this part of the vessel; 

the plating being of extra strength and fitted flush;.no wood 

ceiling is fitted. The five cargo holds are entirely clear of 

beams and pillars, the deck being supported by deep arched 

beams and web-frames placed midway between the watertight 

bulkheads; a continuous trunk, 24 inches deep by 30 feet wide. 

is carried on the upper deck for the full length of the cargo 

spaces. Large steel cargo hatches are in the top of this trunk, 

eleven in all. Six steam winches are fitted in connection with 

five pairs of king posts for raising the hatch covers and secur- 

ing them in place when open. A cargo boom is located on the 

fore mast for handling stores, etc. The coal bunkers are at 

the sides of the vessel in the boiler room and in the poop 

*tween decks, with hatches on the poop deck and pockets lead- 

ing to the fire-room. The peaks are both arranged as water- 

ballast tanks. The accommodations consist of a midship deck- 

house on the bridge deck for the captain’s stateroom and spare 

room, with a pilothouse over; the saloon officers’ and petty 

officers’ berths, pantry, toilet, etc., are in the bridge; the 

engineers, cooks, steward, messrooms, refrigerator, toilets, 

galley, etc., are in the houses on the poop deck, and the oilers, 

seamen and firemen are berthed in the poop abreast the engine 

casing. é 

The steam windlass is fitted with warping ends and located 

on the forecastle deck, with the engine below in forecastle. 

ee 
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The steam capstan is on the after end of the poop deck, with 

the engine below. The steam steering gear is on the upper 

deck abaft the engine casing, with connection to the steering 

stations in pilothouse and on navigating bridge; auxiliary 

hand-steering wheels are also provided. The propelling ma- 

chinery is placed aft, and consists of one triple-expansion, 

inverted reciprocating engine of about 2,100 indicated horse- 

power, and two single-ended Scotch boilers having a working 

pressure of 175 pounds. The vessel is intended for the coast- 

wise coal-carrying trade between Baltimore and Boston. 

Loading and discharging gear is not fitted on board, the two 

terminal points being arranged with these facilities. 

GAS ENGINES; THEIR DESIGN AND APPLICATION. 

BY E. N. PERCY, 

(Continued from page 352.) 

The effect of compression is threefold, first upon horse- 

power, second upon economy and third upon design. High 

compression increases the horsepower because in order to have 

high compression it is necessary to have a _ proportionally 

small clearance, which permits the egress of a large portion of 

the burnt charge and the intake of a large fresh charge, ob- 

viously resulting in more horsepower. 

To find the limit of velocity, we know that pressure varies 

inversely as volume with gases. When these gases are sud- 

denly compressed work is done, which is converted into heat 

which is expressed by rise in the temperature of these gases. 

A correction is necessary, as it is obvious that with tempera- 

ture there would be increased pressure, hence some modify- 

ing factor must be introduced into the tvell-known formula: 

PV=+=C. This has been established with very fair accuracy 

with theoretical conditions, such as isothermo compression, or 

compression with a rising temperature and adiabatic compres- 

sion, or compression at a constant temperature, the heat being 

abstracted at the same rate as added. This:formula may be 

employed with fair accuracy for air compressors working 

under known conditions, but the constants for gas engines are 

impossible to derive theoretically except by assuming certain 

conditions which cannot be proved to exist in the gas engine. 

The acknowledged proper form for an equation for com- 

pression is P VY" = C. From an enormous number of experi- 

ments the value of m is found to vary from 1.3 to 1.5; 1.4 

being accurate enough for all practical purposes and normal 

designs. The most practical way to handle this formula is 

obviously by the aid of logarithms, it being somewhat awkward 

on the slide rule. 

PRACTICAL METHODS OF FINDING COMPRESSION. 

The true compression of an engine can only be found ap- 

proximately, and then only for given conditions. Careful 

calculations for given conditions will indicate the compres- 

sion more closely than it can be found by any instrument, pro- 

viding the conditions in the engine and in the calculations co- 

incide. The indicator card, when taken with the proper in- 

struments, shows not only the amount of compression but also 

its instantaneous character and the extremely instantaneous 

character of the maximum pressure about it, being in most 

cases a sharp point far above the rest of the diagram; at the 

same time an engine having a throttle governor or a gover- 

nor which in any way alters the charge will so change this 

compression at any variation of load that it is entirely a mat- 

ter of judgment as to what is the true compression of the 

engine, it being usual to assume the maximum compression 

as the true compression. But this is seldom the case so far as 
averages are concerned. 

No method could be more unsatisfactory than that of put- 

ting a gage on the cylinder to learn the compression, as when 

such a gage is used and the engine turned by hand the com- 

OcTOBER, IQII. 

pression indicated is barely two-thirds of the true compres- 

sion. On the other hand, if a gage with check valve and re- 

ceiver be used, and the engine operated at full speed by an 

outside source of power, the compression is still incorrect be- 

cause the cylinder valves and piston are not so highly heated 

as in the case of an engine under full operation. 

In a 64-inch by 7%-inch single-cylinder engine running at 

400 revolutions and under normal conditions a compression 

of 75 pounds was shown both on the indicator cards and by 

careful computation. The steam gage test carefully applied 

for tests extending over an entire day with two gages, check 

valves, and so forth, operating the engine from outside power, 

also turning slowly by hand, show the compression to vary 

from 50 to 57 pounds. 

In general, as a rough average, it may be stated that for a 

given relation the compression in a gas engine under operative 

conditions is anywhere from 5 to 20 percent more than a care- 

fully cooled air compressor. Hence to determine compres- 

sion for particular conditions one is dependent upon either 

one of two methods, calculation or the indicator card. 

The effect of compression on economy is best shown by 

actual test, as summed up in Table 4. This table quotes from 

tests of Prof. Burstall, all on the same engine at Birmingham, 

with gas, as given in the proceedings of the Institute of 

Mechanical Engineers, 1808. 

It will be noted from this table that the heat efficiencies and 

the total efficiency increases with the compression, also that 

the clearance volume approximated the compression amount 

when calculated P14 = C, 

By referring to Table 5, in which four particular compres- 

sions have been experimented with, each with a different 

volume of air to volume of gas, the effect of each upon the 

heat efficiency and the other factors may be noted. 

Practically, compression should be as high as possible for 

the sake of technical economy. The combustion chamber 

should be as nearly globular as possible. The means of igni- 

tion should be as near to the center of this globe as possible, 

so that explosion might be provided on all sides. The piston 

speed should be as high as possible in order that the loss, due 

to radiation, be reduced to a minimum, and the stroke should 

be long enough to allow complete combustion. 

Opposed to these theoretical requirements and their rela- 

tions to combustion are the requirements or reliability and 

durability representing commercial efficiency. These require- 

ments call for ample bearings, slow speeds, moderate com- 

pression, ample cooling surface and great capacity for goy- 

erning, regardless of economy. Thus any design which goes 

to radical ends to attain technical economy is apt to depart 

from the requirements of commercial economy and its field of 

usefulness ceases to exist. Among the more or less radical 

steps to obtain all the advantages of high compression with- 

out infringing upon these immovable commercial requirements 

are the injection of water, off-set cranks, the absence of fuel 

until after compression and slow-burning mixtures. 

The water injection engine has been used in many forms, 

some engines using it in the form of steam after evaporation 

in the engine jacket. These engines have, in addition, a very 

high thermal efficiency, but for reasons doubtless practical 

and founded on experience do not compress above 60 or 70 

pounds and are designed to burn oil exclusively. Off-set 

cranks, while not practically allowing a very high compres- 

sion, diminish or eliminate the shock incident to greatly ad- 

vanced spark or rather high compression. Of the many en- 

gines which compress pure air and afterwards igniting the 

fuel, the Diesel seems to be the only one aggregating more 

than 100 pounds compression; hence it cannot be stated that 

the fuel value of compression is utilized by carburetors of the 

ordinary engines. 

(To be continued.) 
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PRACTICAL EXPERIENCES OF MARINE ENGINEERS. 

Incidents Relating to the Design, Care and Handling of Marine Engines, Boilers and estbortese 
Breakdowns at Sea and Repaits. 

A Remarkable Series of Breakdowns. 

Epiror INTERNATIONAL MARINE ENGINEERING: 

While on a recent voyage to the Orient, the Great Northern 

Steamship Company’s 28,co0-ton liner Minnesota had an ex- 

traordinarily bad run of luck, breaking both tail shafts, thrust 

shafts and short section line shafts in addition to losing her 

port propeller, and Chief Engineer George Allan and his 

assistants had an opportunity to perform some exceedingly 

skillful repair work, considering the conditions under which 
this was done. While the engineering force did several note- 
worthy repair jobs at sea, probably the most commendable was 

that to the port thrust shaft. It was accomplished under most 

severe difficulties, as the sea was very heavy and the ship was 

for her disabled shafting. While here the starboard fractured 

thrust shaft was replaced. A spare thrust shaft, two spare tail 

shafts and two spare short section line shafts were placed 

aboard before she departed again. These were furnished by 

the Midvale Steel Company, of Philadelphia. 3 : 

On last New Year's day, while crossing the Pacific from 
Puget Sound to Japan, the Minnesota sustained the first of 

this remarkable series of mishaps. The port tail shaft broke 

about 5 feet from the end, the propeller dropping into the sea. 

Heavy head weather prevailed at the time, but the remaining 

790 miles to Yokohama were steamed under the starboard 

engine alone. Thence she proceeded to Nagasaki under star- 

board engine, and at the latter port she entered drydock. The 

broken port tail shaft was withdrawn, and a survey disclosed 

no weakness or injury at the inboard end nor any other de- 

BROKEN SHAFTING FROM THE MINNESOTA ON THE DOCK AT SEATTLE, WASH. 

rolling. To make these repairs, as the shaft was cracked 

obliquely and also through the Verity coupling, three strands 

of cable were wound around the fracture. One strand was 

3% inch, another 5% inch, and the third 34 inch, the smaller 

strands fitting in between the layers of the larger. To hold 

these cables, which were drawn taut by turning the shaft and 

pulling the strands tight, six 7-inch pins were drilled into the 

shaft, preventing the cables from slipping off. On the face of 

the coupling a plate, 114 inch, was fastened, bolted through 

two couplings. Then a band was shrunk on the circumfer- 

ence of the coupling, with bolts 6 inches in length by 1% 

inches diameter. This work took about two days, and is con- 

sidered a noteworthy engineering accomplishment. That this 

repair job was thoroughly done is evident, as with it the 

steamer returned to Japan under the port engines alone, 

steaming probably 1,500 miles with this thrust shaft thus tem- 

porarily repaired. 

The Minnesota was again in the Orient after having spent 

two months in Seattle, her home port, awaiting spare parts 

fect in the machinery. She remained in dock twelve days, 

during which the spare tail shaft, port side, was shipped, as 

well as new hub and blades. 

Proceeding, the Minnesota went to Manila and Hongkong, 

the usual ports of call, and returned to Nagasaki and Kobe, 

sailing from Yokohama on her homeward passage Feb. 24. 

Previous to this, in steaming from Nagasaki to Kobe the big 

liner, with pilot aboard, struck bottom in Shimoneseki Straits, 

near Takase buoy. This brought the starboard engine up 

standing, bending two of the propeller blades while in con- 

tact with some hard substance. After grounding, the vessel 

slipped over the bottom into deep water, and continued to 

Kobe and Yokohama, no damage apparently having been done 

to the machinery. After leaving Yokohama, homeward bound, 

the steamer’s machinery worked satisfactorily until, when she 

was 900 miles out, the engineers discovered a fracture in the 

port thrust shaft’s Verity coupling. They began temporary 

repairs, as already described, the vessel meanwhile steaming 

on her course under starboard engine. About March 1 the 
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temporary repairs were finished, and the port engines again 

placed in service at 50 revolutions per minute. 

It was just two hours and thirty minutes later that it was 

noticed that the starboard thrust shaft had given way, and 

examination proved that it was fractured through the Verity 

coupling. As the engineering force had no means or material 

by which they could shrink a band on this coupling, it was 

necessary to turn back to Yokohama, it being deemed unwise 

to attempt to make the remaining distance across the Pacific 

under port engine alone, the thrust shaft of which was tem- 

porarily repaired. She arrived at Yokohama nine days after 

PS PORTT ANS 

FRACTURED PART OF THRUST SHAFT, SHOWING BOLTS FOR TEMPORARY 

REPAIRS, 

PORT TAIL SHAFT BROKEN 5 FEET FROM OUTBOARD END, LOSING PROPELLER. | 

repairs had been finished to the port thrust shaft, steaming 

under port engine for 1,500 miles, during which the repairs to 

the port thrust shaft held out well. A thorough examination 

at Yokohama was made of both engines, and it was discovered 

that in addition to a fracture in the starboard thrust shaft the 

starboard tail shaft was cracked at the inboard end. There 

was also a fracture in the Verity coupling of the starboard 

short section line shaft. At this time it was concluded that the 

injury to the starboard shafting was due to the stranding in 

the Inland Sea. It was also surmised that the first mishap, 

when the port tail shaft broke, was the cause of the injury to 

the other shafting on that side. It was evident that after the 

port tail shaft broke the engines raced considerably before the 

governor took effect, undoubtedly causing the fracture to the 

port thrust shaft and injury to the short section line shaft on 

the same side. 

While at Yokohama the spare thrust shaft was placed on 

the port side and temporary repairs made to the starboard 

thrust shaft and short section line shaft on the same side. 

On the starboard thrust repairs were made by shrinking a 
band 4%4 inches by 4 inches thick on the Verity coupling. This 

worked satisfactorily during the remainder of the voyage 

across the Pacific. From Yokohama the liner returned to 

Nagasaki, where, for the second time on this voyage, she en- 

tered drydock to ship the spare starboard tail shaft, which 

was fractured at the inboard end but otherwise intact. From 

Nagasaki the vessel returned direct to Puget Sound, where 

it was necessary to install only a new thrust shaft on star- 

FRACTURED STARBOARD TAIL SHAFT, INBOARD END. 

board side, replacing that one which had done service under 

temporary repairs for more than 5,000 miles. 

On the company’s docks in Seattle are lying about 60 tons 

of steel shafting, this including two tail, two thrust and two 

short section line shafts. With the exception of the port tail- 

shaft, which wrenched off at the outer end, each shaft contains 

one or more fractures, some very slight. To the expert these 

cracks present the peculiarity of not having passed through 

the weak points in the couplings. One of the short section 

line shafts contains two fractures, one along the lug and the 

other through the coupling, it being believed that the latter 

developed first. The Minnesota’s shafts are hollow, each hav- 

ing an 8-inch bore throughout. The tail shafts are each 37 

feet long, 19 inches diameter through the steel and 213% inches 

over the lines. Each weighs 36,603 pounds. The thrust shafts 

measure 14 feet in length and 18 inches diameter, each weigh- 

ing 13,325 pounds. The short section line shafts are 7 feet 
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10 inches long by 17% inches diameter, and each weighs 6,295 

pounds. 

While returning to Yokohama on both occasions, the first time 

under starboard engine alone and the second time under port 

engine, the Minnesota was in exceedingly heavy weather. The 

second time she steamed 1,500 miles against unusually high 

seas. On her return from sea the second time she was in 

company with the Japanese liner Sadom Maru, which stood 

by until the Minnesota’s passengers, mail and fast freight were 

transferred for the American side. This was no easy task, 

as the weather was bad and the Minnesota was hard to 

maneuver under one engine alone. This is stated to have 

been the first time that mails have been transferred from one 

liner to another in mid-Pacific. 

By wireless and cable the Minnesota’s plight was soon 

‘known to her agents in Seattle and St. Paul. When she sus- 

tained her first mishap the wireless carried the news ashore 

800 miles, and it was immediately cabled to her agents on this 

side. On the occasion of the second accident the news was 

‘quickly known; for although she was 900 miles out from the 

Japanese side, within nine hours news of the mishap was 

known here. The Minnesota has been an unfortunate vessel, 

having had several bad breaks in her machinery. But for the 

fact that she has twin screws it is possible that she might have 

been lost before this, or at least would have cost her owners 

a large sum in salvage. Two years ago she broke one of her 

tail shafts when about 600 miles off this coast. Under the 

engine still intact she made the remaining distance, and at 

that time was docked in the Puget Sound navy drydock. 

Seattle, Wash. IR. C, leliaut,, 

Another Method of Repairing a Fractured Shaft. 

Epitor INTERNATIONAL MARINE ENGINEERING: 

Quite an interesting letter that of H. S. G, page 377 of 

the September issue of the journal. As stated by F. Webster, 

in the same issue, marine engineers are the ones who know 

how to do things. In fact, they must know, for very often it 

is a case of sink or swim with them, and at such a time their 

inventive faculties are very much alive. Too bad that H. S. G. 

‘did not have a friction coupling such as I am about to de- 

scribe, for with it he could have done the job much quicker 

and with less labor; and, I believe, a better all-round job. 

Not that I discount the job as it was done, as he evidently 

did the best he could wath the facilities at hand. 

Probably the accompanying illustrations—Figs. 1 and 2— 

will tell the story pictorially as well as words would do. But, 

‘on second thought, a brief word explanation will not be super- 

fluous. Fig. 1 shows a three-piece clamp or friction coupling, 

as it is sometimes called. It is made of cast steel, ribbed at 

the back, and is usually made from two and one-half to three 

times as long as the diameter of its bore, which is made to 

suit the shaft for which, in any case, it is intended. Many 

ships carry clamps like the one referred to, as it has proved 

its worth. 

The clamp is placed over the fracture, which fracture is 

Assunied fracture 

shown in Fig. 2. The three parts must be drawn up with the 

bolts equally, so as to have an even stress on all parts. When 

the clamp is properly tightened there is not much danger of 

the shaft slipping, especially when it is considered that a frac- 

ture seldom if ever occurs exactly at right angles to the 

center line of the shaft, and therefore an irregular break will 

assist the coupling to turn the outboard broken piece. Of 

course, it would be better to put in two, or preferably three 

sunken keys, as shown in Fig, 2. The dimensions of such 

keys will suggest themselves to the engineers about to use 

them. I merely assume a case in the illustrations and di- 

mension the keys to suit. The keys should be slightly tapered 

toward the center of lengths, so as to insure the broken 

pieces of shaft not pulling apart. 

With ratchet and drills and chisels, which all ais carry 

in their engineer’s storerooms, the key-seats can be cut in a 

few hours; in the meanwhile the keys can be made by those 

not engaged in making the key-seats. The keys do not have 

to be as neatly fitted as though the job were to be permanent, 

for when once in place and secured by the cast steel friction 

clamp there is no danger of either slippage or failure of the 

keys to remain in their places. This kind of repair has stood 

the test and will, I am sure, commend itself to those who 

may some day require it. CuHaries J. Mason. 

Scranton, Pa. 

Cut-Off for Mid=Gear Position. 

Epiror INTERNATIONAL MARINE ENGINEERING: 

The Stephenson link motion, which is one of the most com- 

mon reversing gears, serves the double purpose of revers- 

ing the direction of rotation of the engine and of varying 

the point of cut-off. The point of cut-off may be changed 

by changing the link to some intermediate position, the effect 

being to hasten the cut-off and the compression and, con- 

sequently, increase the number of expansions. When the 

link is placed in its mid-position the engine usually stops, for 

the reason that the amount of steam admitted is not suf- 

ficient to overcome. the resistance of the engine. The steam 

ports are not entirely closed, as some are inclined to think, 

but they may be opened an amount equal to the lead; that is, 

the maximum port opening for mid-position of the link is 

3 of these keys, equally spaced 

Key sunk into shaft 1'deep 

Key 5 long, 234 wide, 1'thick 

Length of shafting 

FIG. 2. 
6 

equal to the lead. The displacement of the valve, that is, 

the distance that the valve moves in either direction from its 

mid-position, is equal to the lap plus the lead. The total 

travel of the valve is, therefore, equal to twice the lap plus 

twice the lead, 

With the foregoing information and the use of a diagram 

the point of cut-off for mid-gear position may be found, Draw 

a horizontal line, a b, to some convenient scale to represent 

the stroke of the engine. The circle a c b d then represents 

the crank circle. At a distance equal to the lead above the 

stroke line a b, and parallel to it, draw the line e f, which will 

be known as the lead line. Now, with a radius equal to the 

lead, and with the center O of the crank circle as a center, 

draw the circle g h, which will represent the port opening 
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circle, since the maximum port opening is equal to the lead. 

The lead line e f will be tangent to this circle, as shown. 

From the point O, which is the center of the crank circle, erect 

a perpendicular, o c, to the stroke line a b. From the lead 

line e f lay off a distance, g j, on this vertical line equal to 

the lap of the valve. Then, with the point 7 as a center, and 

with the lead g j as a radius, describe the circle g i k tangent 

to the lead line e f. The distance O j then represents the 

displacement of the valve for mid-gear position, since the dis- 

placement of the valve is equal to the lap plus the lead. The 

center j of the lap circle must be vertically above the center 

c 

ai b 

DIAGRAM FOR CUT-OFF FOR MID-GEAR POSITION. 

O for mid-gear position, because if the center of the lap circle 

is taken either to the right or left of the vertical through O, 

and the lap circle is drawn tangent to the lead line e f, the 

displacement of the valve O j will be greater than the lap 

plus the lead. 

Having located the lap circle as shown, then from the center 

O draw a radial line tangent to the lap circle at k, cutting 

the stroke circle at . Then, with a radius equal to the length 

of the connecting rod, and with a center on the stroke line 

produced, draw an arc of a circle from the point J, and cut- 

ting the stroke line at some point as shown. The distance a m 

measured to the same scale as a b will be the portion of the 

stroke completed when cut-off takes place. The principal em- 

ployed in the above diagram is the same as that employed 

in the Bilgram valve diagram, which is probably familiar to 

many of the readers of this paper, T. W. Hottoway. 

Scanton, Pa. 

Trouble with a Capstan Motor. 

Epitor INTERNATIONAL MARINE ENGINEERING: 

On a vessel in which electricity was employed for auxili- 

ary purposes the anchor winch was operated electrically. In 

such winches and capstans there is, or should be, always some 

form of safety device whereby, in the event of the chain 

fouling, or the load becoming excessive, the motor and cap- 

stan are protected from too heayy strains. In the case con- 

sidered the motor was arranged with a friction clutch, so 

that this would slip when the motor was subjected to an ex- 

cessive load. Of course, it did not at any time allow the motor 

to run free, as it always maintained a certain amount of 

strain on the winch. 

One time, when the winch was hauling the anchor the 

latter suddenly got caught and the motor was at once 

heavily loaded. Probably the clutch was dirty; at any rate 

it did not do its duty in slipping under the excess load, 

with the result that the motor was suddenly brought to a 

standstill and the rush of current through it damaged it 

very severely. The motor was probably over-fused at the 

time; there is a tendency on board ship, if an electric fuse 

blows, to strengthen it, so that it will not give any more 

trouble, and this sort of thing will always occur so long as 

all and sundry can get at the fuses. Another thing which 

might have been done to avoid trouble of this sort would have 

been to put a compounding winding on the field of the motor, 

which would have stiffened the field (and therefore the back 

electro-motive force of the motor while running) against the 

strain. This would, however, have made the motor more 

expensive, and shipowners usually do not spend too much on 

their electrical equipments. Yet another way to protect a 

motor of this sort would have been to have had a resistance, 

which, when the motor was overloaded, could be inserted in 

series with the armature by automatic switches, thus bring- 

ing the current down to limits which would not damage the 

armature. For this arrangement a series motor would have 

been required. 

Probably the best cure of all, however, is the simplest; this 

is attention to details. However small and insignificant a 

part of the ship’s machinery may be, it should have its turn 

of attention and repair. If the clutch had been systematically 

cleaned, and if the surfaces, when worn so that the clutch was 

“flerce,’ had been renewed, the trouble would probably not 

have occurred and the expense of a new armature would have 

been avoided. S, A. Booru. 

Fracture of a Feed Pump Barrel. 

Epitor INTERNATIONAL MARINE ENGINEERING: 

The steamship “B——” was on a voyage from Valencia, in 

Spain, to Liverpool. We were two days out from Valencia, 

and during this time the engineers experienced great diffi- 

culty in keeping a proper quantity of water in the boilers, 

although the feed pumps were working properly and the 

evaporator was going all it knew how all day. We made 

an external examination, but failed to discover any leakage. 

The evaporator was blamed for the whole trouble. The evap- 

orator was really a very good one, and the loss of water 

seemed likely to continue, when, fortunately, one of the en- 

gineers grasped the bilge discharge pipe to prevent himself 

from falling during a heavy roll of the ship. Finding the 

pipe extremely hot he immediately suspected where the lost 

feed water was going, especially as the feed and bilge pumps 

were all in one casting. : 

The chief at once ordered the feed donkey to be started 

and the pump opened out, and when this was done we found 

a hole between the feed and bilge pumps, which we after- 

wards found out was due to a faulty casting. We then made 

a lead templet, from which we made a brass patch to cover 

the hole. This was bedded on and jointed up, and we then 

started the pump up again; but, I am sorry to say, the re- 

pair gave way after working for two days, due to it being 

impossible to secure the patch properly against boiler pres- 

sure. We then tried working with one pump, but failed to 

supply the necessary quantity of water, so we decided to at- 

tempt another form of repair. The ram was taken out of the 

bilge pump and a blank flange was fitted over the stuffing 

box. The bilge suction valve box was uncoupled and a blank 

flange fitted, and wood plugs were inserted in the bilge suc- 

tion, and the discharge pipes were uncoupled. 

As will be seen, the bilge pump- was then shut off and 

connected to the feed pump, the leak being effectually stopped. 

The after well and bilges were alternately pumped out by 

the. after bilge pump. Upon arriving in a home port, a new 

feed and bilge pump casting was supplied and fitted. 

Camden, N. J. Is Js Sb INI, 
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Shipbuilding Revival in the United States. 

The completion of the Panama Canal in 1913 will 

open a new field for sea transportation in the United 

States which has not been paralleled in history before. 

Preliminary preparations to take advantage of some 

of the opportunities offered by this new method of 

carrying on commerce between the Atlantic and Pacific 

coasts and between the United States and Central and 

South American countries have resulted in the tenta- 

tive calling for bids from American shipbuilders for 

about forty new passenger and freight steamships of 

large tonnage and speeds corresponding to the services 

required. This prospective activity in building large 

steamships will be accompanied by the construction of 

a great number of barges, tugs, lighters and shallow- 

draft boats for service on both the Atlantic and Pacific 

coasts, and particularly in Central America, where a 
vast amount of trade awaits the connecting link of sea 

transportation through the Isthmus. 

The most important development of the coast-to- 

coast traffic by sea through the Panama Canal is the 

call for bids on the ocean mail service advertised by 

the Postmaster-General between New York and Colon, 

New Orleans and Colon, San Francisco and Panama, 

and Seattle and Panama, with calls at intermediate 
ports. This coast-to-coast mail service is to be main- 
tained weekly, and will call for about fifteen ships 
capable of sixteen knots. The principal company, 
which has been incorporated for bidding on this work, 
considers that such a service will form but the 
nucleus of a rapidly-growing and most important 
transportation service by opening up direct connection 
with thousands of miles of navigable inland waters in 
the Mississippi Valley and in the Central American 

countries, together with transshipments at the canal 
terminals to and from the steamship lines from all 

other nations in the world. This sort of traffic has 

already been provided for by the Government by be- 

ginning the construction of piers and warehouses 

equipped with the necessary freight-handling appli- 

ances at the canal entrances. In this direction much 

can be done at the ports which are to benefit by the 
coast-to-coast service. Improving terminal facilities 

in American ports has always lagged far behind the 

progress made in foreign ports where the improve- 

ment of terminals has kept pace with, and more fre- 
quently preceded, the domestic development in ship- 

building and ocean transportation. This state of 

affairs, in view of the coming impetus in the American 

merchant marine, should be given prompt and careful 

consideration in order to make the most of opportuni- 
ties. 

Although shipbuilding in the seacoast yards of the 

United States gives promise of a substantial increase 

during the next few years, with equally good oppor- 

tunities to follow, the outlook for the shipyards on the 

Great Lakes, where such large amounts of tonnage 

have been produced in the last decade, is not so good. 

The preduction of freighters has apparently been over- 

done, but there is still some indication that orders will 

be placed for ships of special classes, and that the lull 

is temporary. 

ig 

Development of the Oil Engine. 

Propulsion of ships is a subject prolific of countless 

changes and innovations in the various means avail- 

able for generating, transmitting and applying power 

to overcome the resistance of ships. Fuels, gene- 

rators, prime movers, transmission devices and the 

vast hoard of auxiliaries all receive due attention, and 

often the changing of one involves the entire readjust- 

ment of the others. It is only the result of years of 

experiment, trial and development that any definite 

type of power plant attains the state of perfection 

which insures increased efficiency and the desired 

economy in operation. The internal-combustion en- 

gine using heavy oil as fuel, or, as it is usually called, 

the oil engine, is no novelty, and has long held a minor 

place in marine work as a prime mover. Its possi- 

bilities have been widely proclaimed, and many of its 
features which tend toward simplicity in the whole 
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plant by doing away with much of the machinery and 
manual labor required in operating a steam plant can- 

not be ignored. The savings in weight and space on 

board ship, the thermal efficiency of the engine and 

the ease in handling the fuel apparently indicate a 

valuable saving in running expenses and an increased 

capacity in the ship, which mean added returns from 

the earning power of the vessel. It cannot be 

assumed, however, that such alluring possibilities of 

a comparatively new form of propulsion can supply a 

demand for it by themselves. The problems concern- 

ing the available supply and cost of the fuel, the re- 

liability and actual efficiency of the engine as shown by 
practical results, and the practical construction, opera- 

tion and repairs of the engines designed in large 

sizes for various uses need careful consideration. For- 

tunately much progress has been made in this direction 

in the last two years, particularly in Europe and Great 
Britain, and the reader can form some idea of its 

magnitude and the results to be expected from our 

leading article this month. 

Success in the propulsion of ocean-going ships by 

oil engines, whether of the Diesel or similar types, will 

depend largely upon the knowledge and practical ex- 

perience gained from the volume of this work now 

going through the shops of prominent builders of ma- 

rine machinery. Constructional problems cannot be 

solved at a glance, nor can the difficulties at sea be 
eliminated by preliminary experiments on shore. Oil 

engines, if successful, require a high grade of material 

and the most careful workmanship by skilled me- 

chanics who are accustomed to delicate work. Oera- 

tion, upkeep and repairs at sea will require the same 

intelligent work, with a full knowledge of the princi- 

ples and practical operation of such engines. With 

the rapid progress in the development of oil engines 

now in sight it is advisable for marine engineers to 

give the subject a careful study. What the engine 

builders and naval architect put before you in this way 

is not merely a matter of passing interest, but food for 

thought. 

Improving Terminal Facilities. 

The port of Antwerp is one of the most progressive 

European ports, and the description of some of its 

terminal features, which is published elsewhere in this 

issue, is worthy of examination by those connected 

with shipping interests in large American ports where 

very little progress has been made to increase the trans- 

shipping facilities for handling freight from the rail- 

roads to the steamship lines. Not all of the Antwerp 

equipment is modern, but its usefulness has been 

proved, and the application of the same principles to 

the old-fashioned docks where freight transferring is 

done principally by manual labor could be adopted 

with profit. The harbor arrangements and dock 

facilities at Antwerp have been steadily improved, and 

in connection with them government warehouses of 

ample capacity and convenient location have been in- 

stalled. Freight is easily transferred by mechanical 

means from the hold of a steamship upon trucks or 

railroad cars, or placed on platforms where consign- 

ments can be sorted and the re-handling reduced to 

a minimum. The cranes are movable, so that they 

may be placed directly opposite the hatches on the 

steamship and swing the freight to the cars, which can 

be driven directly under the frames. Also, the gov- 

ernment warehouses are fitted with freight-handling 

appliances, so that the time and cost of handling 

freight are both reduced. 

To secure the best efficiency in handling freight me- 

chanically at terminals, both speed and immunity from 

damage are necessary. Whatever gain is made by quick 

transference of the freight from the ship to the pier 

may be lost if much rehandling and transference by 

hand labor are necessary. Special forms of dock 

cranes and transporters are needed in most cases, de- 

pending upon the conditions to be met. Perhaps the 

worst obstacle in the improvement of American ports 
is the control of water frontage by private interests, 

where little help can be expected from municipal or 

State action. Whoever owns the water frontage in a 

harbor will, naturally, develop it for his own exclu- 

sive interests, and many things which would benefit 
the port as a whole are disregarded. There are some 

ports where government control is possible, and it is 

here that the more important improvements can be 

made which will benefit all of the corporations who use 

the harbor as a terminal. With the rapid increase in 

the American merchant marine which is expected, it 

is undoubtedly true that there will be more direct and 
progressive action on the improvement of ports, bring- 

ing about the same facility and economy that are se- 

cured at Antwerp. 

While many arrangements for transporting freight 

must conform, in a measure, to the requirements im- 

posed by the kind of construction used in existing 

freight steamships, yet, as has been brought out be- 

fore by the discussion in these columns, there is much 

to be gained by co-operative work between naval 

architects, shipbuilders and the designers of mechan- 

ical appliances for handling freight at steamship 

terminals, so that improvements can be embodied in 

the design of vessels which will simplify the adaptation 

of the cargo-transferring devices and permit a ship 

to be loaded or unloaded in a shorter period of time 

and with less damage to the cargo. Of course, any 

change in ship design is but one feature in the ques- 

tion of transporting freight at terminals, for there are 

many other local conditions which affect the delivery 

of cargo from ships to its destination; but the design 

of a freight steamship is of much more importance, 

and much can be made of it to secure better results 

even in the best equipped terminals, such as Hamburg, 

Liverpool and Antwerp. 
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ENGINEERING SPECIALTIES. 

Acme Steam Engines. 

The Acme engine, formerly manufactured by the Rochester 

Machine Tool Works of Rochester, N. Y., and now by the 

Sterling Machine Company of Norwich, Conn., has been on 

the market for the past twenty years and has been improved, 

from time to time, to meet the demands of the day for a 

rugged, simple and economical unit. These engines are of the 

vertical, two-cylinder, single-acting enclosed type, with a 

balance rocking valve, and are splash lubricated. They are 

built in three series of sizes. This range of sizes covers all 

the applications to which these engines are especially adapted. 

Because of the extreme simplicity of construction, the type of 

valye which adjusts itself to wear, the large bearing surfaces 

which are thoroughly well lubricated at all times by a splash 

of oil, they are especially well suited in marine service for 

driving lighting sets, ammonia compressors, ventilating fans, 

etc. ; 

The character of internal construction shows the influence 

of automobile engine practice in many of the details. For 

example, the crank shafts are drop-forged and ground to very 

accurate size, the connecting hods are of the popular I-beam 

section, bushed with bronze at both ends; the bearing cap on 

the crank end being held in place by castle nuts and cotter 

pins, as is common in automobile work; the piston rings are of 

the diagonal cut type, two being placed above the wrist pin 

and one below. These rings are re-turned after cutting and 

ground to accurate size. The valve is a simple one-piece 

casting, which is ground on the outside to fit a very accurately 

bored chamber, and is fastened to the extended valve stem 

with a cross key in just the same way that the ordinary Cor- 

liss valve is fastened. A further point of considerable interest 

is the matter of automatic cylinder relief valves, which are 

built into the cylinder heads to relieve any water that might 

otherwise cause damage. The governor is of a very simple 

type, consisting of four main pieces, the action of the 

weights being modified by means of a hardened roller which 

travels in a milled are. The entire governing mechanism is 

contained in an oil pocket, only the pin to which the lower 

end of the valve rod is connected being extended through; 

and, further, inasmuch as this mechanism is on the outside 

of the fly wheel it is readily accessible. There are but two 

grease cups requiring attention, all other surfaces being amply 

lubricated by the internal splash. Provision is also made in 

the base of the engine for the elimination of the condensation 

which may collect, and the leakage from the valve stem 

stuffing box falls down into the engine base through the vent 

pipe at the end of the engine. The entire series of engines 

is built with new and accurate jigs on the interchangeable 

plan. 

Robb=Brady Boiler. 

The Robb Engineering Company, of South Framingham, 

Mass., and Amherst, Nova Scotia, is marketing the Robb- 

Brady Scotch marine boiler. j 

The boiler has two drums, which are connected by two 

necks—the lower being entirely filled with water, while the 

upper drum is for steam space. The lower drum is filled 

with tubes. The combustion chamber is cylindrical and of a 

The tubes 

take the place of through staybolts. The main point claimed 

is that the arrangement results in better circulation than is 

obtained in the usual Scotch boiler. This is obtained by com- 

pelling the hot water from the steam drum to flow down 

the front neck and around the shell through the annular space, 

the water from this space emptying below the furnaces and 

replacing the hot water and steam which take the shortest 

path to the top, passing to the steam drum through the rear 

neck, thus increasing the economy of the boiler, as this rapid 

circulation keeps all heating surfaces clear, resulting in a 

more uniform expansion and eliminating the necessity of a 

special pump to increase the circulation. This boiler is made 

in sizes from 50 horsepower up to 300, and for pressure up 

to 225 pounds. 

diameter nearly equal to that of the larger shell. 

Maxim Boiler with Allison Economizer and Arch Drum. 

The Maxim boiler is a watertube boiler which has no flat 

surfaces, stayed parts, headers or hand doors, a construction 

which, it is claimed, insures entire freedom for expansion 

and contraction, and makes the boiler suitable for high-pres- 

sure requiring minimum floor space. Three manholes give 

access to all drums and both ends of every tube. The alleys 

are wider than the tubes, so that any tube can be replaced 

without disturbing the others. The lower main drum and 

blow-off pipes are thoroughly protected from the action of 
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the fire. Wrought steel construction supports the boiler in- 

dependent of the brickwork. Both the furnace and combus- 

tion chambers are of brick, and they are of ample size to 

insure good combustion. 

In the Allison patent economizer or fourth pass the gases 

pass down while the water rises. A partition in the lower 

main drum opposite the baffle prevents the feed water from 

getting into the boiler circulation until it has been heated 

and purified in the economizer tubes. This, it is claimed, in- 

sures low stack temperature and a clean boiler. On test it 

was demonstrated that with steam at a temperature of 357 

degrees F. the temperature of the escaping gases was only 

312 degrees F. This boiler is sold by Allen Stirling, Drexel 

building, Philadelphia, Pa. 

Acetylene Welding and Cutting Machine. 

A machine for welding and cutting material by means of 

an acetylene torch has recently been brought out by the Davis- 

Bournonville Company, of 90 West street, New York City. 

The illustration which we give shows the tool set up in a 

shop. It is in appearance, in a general way, very much like 

a radial drill of light construction. 

By means of a friction drive in the column and gears on the 

driving shafts, the screw seen above the extended arm is made 

to actuate the sliding saddle which travels on the arm, and 

which carries the torch to which the oxygen and acetylene are 

brought by flexible tubes, which are of the ordinary form. 

The torch can, of course, be replaced by a cutting jet. The 

feed of the torch can be varied from 3 to 24 feet per minute, 

Fuel, Ltd., 17 Victoria street, London, S. W., and in America 

by the Davis Volatile Fuels, Ltd., Land Title building, Phila- 

delphia, Pa. 

The apparatus consists essentially of means for admitting 

air and gasified oil, both above and below the grate, in quanti- 

ties which can be regulated to give complete combustion of 

the fuel in the furnace. When applied to Scotch marine 

boilers the portion of each furnace nearest the furnace door 

is fitted with a cast iron air-heating chamber resting on the 
dead plate, with an opening through the same corresponding 

with the size and shape of the furnace opening. Air is ad- 

mitted directly into this chamber through two air holes, 3 

and work 6 feet long can be welded. The work is clamped on 

the table. The arm can be raised or lowered by means of a 

rack and pinion. A tight and loose pulley is used in connec- 

tion with an ordinary countershaft for driving. 

The Gregory Patent Coal-Oil Apparatus. 

A device for preventing smoke, accomplishing the complete 

combustion of inferior grades of coal, anthracite, bituminous 

and lignites, as well as peat, etc., and increasing the economy 

of boilers has been placed on the market by the Direct Gas 

inches in diameter, on each side of the furnace door in the 

furnace front. Underneath each fire grate and extending for 

half the length of the furnace another chamber is fitted, form- 

ing an air duct to that portion of the grate where the draft 

is least effective. The draft is admitted to this chamber 

through a delivery pipe, on the inner end of which is at- 

tached a nozzle of special form fitted with a small steam jet 

to assist the draft to the front half of the grate. Either com- 

pressed air or steam can be used. The admission of air 

through the delivery pipe is regulated by a small valve, so that 

the proper quantity can be admitted to insure the combustion 
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of whatever kind of fuel is being used. Inside the air-heating 

chamber, immediately over the furnace door, is a specially 

constructed nozzle pointing into a discharge pipe fitted close 

to the top of the furnace, the mouth pointing slightly down 

towards the fire. Radial pipes 2 inches in diameter branch 

from each side of the nozzle in the upper heating chamber, 

and pass around the furnace opening, forming a connection 

to the air chamber below the grate. A steam pipe of small 

bore is fitted through the furnace front into the nozzle, so 

that a small jet of steam or compressed air may be introduced 

when desired. : 

The discharge of steam through the nozzle produces a par- 

tial vacuum in the nozzle, so that air is drawn from the air 

chamber below the grate through the branch pipes, and in 

passing through the air chamber at the top of the furnace 

becomes heated. The steam mixing with the heated air forms 

a gas, and the gas thus produced is projected from the nozzle 

through the deflected discharge pipe into the furnace, and 

combining with the other gases as it passes over the fire it 

ignites and assists in the combustion of the fuel. In addition 

to the steam or compressed air jet, a small pipe is fitted for 

the supply of oil, and a quantity of oil may be introduced into 

the nozzle with the steam. This action gasifies the oil and 

assists materially in consuming the gases from the fire, which 

would otherwise pour out of the stack in the form of smoke. 

The oil supply can be regulated as desired, but it has been 

found that the average proportion of oil should be about 2 or 

3 percent of the coal used. 

A number of steam vessels have been fitted with this de- 

vice, and under test on a vessel which used coal at the rate of 

To tons per day a saving of about 2 tons of coal per twenty- 

four hours’ steaming was shown to have been obtained by the 

use of the Gregory apparatus. 

TECHNICAL PUBLICATIONS. 

Annual Report of the Mercantile Marine Bureau for the 
Year 1909-1910. Department of Communications, Tokyo, 
Japan. 

This compilation is most instructive and seems thorough 

to the last degree. It takes up tonnage, shipbuilding, inspect- 

-ing, casualties and many other sub-divisions of marine work, 

also the matter of subsidies granted various lines, giving Woe 

which show a profit in most cases. © earnings and expenses, 

The dimensions of vessels, together with the horsepower, are 

given, and, taken altogether, the issue is well worth studying. 

Essential Factors in the Formation of Producer Gas, 
Bulletin No. 7, Bureau of Mines. By J. K. Clement, L. H. 
Adams and C. N. Haskins. 

The Bulletin is of a scientific character, and will be of 

interest to engineers engaged in gas-producer. and gas- -engine 

work. Copies may be obtained by addressing the Director of 

the Bureau of Mines, Washington, D. C. ; 

Self-Taught Mechanical Drawing in Elementary Machine 
Design. By F. L. Sylvester, M. E. Size, 5%4 by 7% 
inches. Pages, 325. Illustrations, 218. The Norman W 
Henley Publishing Company, New York. 

All through this work the author has stuck closely to the 

highly practical. The mathematics needn’t frighten anyone. 

They are extremely simple, clear and can be understood by 

anybody that can multiply, divide and subtract. It is much 

more than a book just on eran to draw and design, as it 

goes into the fundamentals of physics clearly and concisely. 

It gives excellent examples of various accepted styles of 

mechanical contrivances, and it would seem to us that the 

apprentice should welcome the book most heartily. The only 

thing that we criticise is the author’s 

study easy. We are not of the opinion that anything that is 

idea of making self- - 

easily obtained sticks well. A little hard digging is good. 

The ambitious boy that wants to know something can learn, 

but there is a never-ending lot who are mentally ambitious 

and thoroughly lazy. This class want their study in capsules 

to swallow at a single gulp, and we hardly think that the class 

is worthy of consideration, but any determined young man 

in the mechanical trade can read Mr. Sylvester’s book with 

advantage. 

The Naval Pocket Book. By Rollo Laird Clowes. Size, 
334 by 5 inches. Pages, 1,029. Illustrations, numerous. 
N. Thacker & Company, 2 Creed Lane, London, Be CG 
Price, $2.00. 

It is quite impossible for the man who is interested in 

marine matters to be without this book. Every newspaper in 

the world should have it, and, in fact, the information con- 

tained therein. is of general interest, as even with the peace 

movements of late the power to make people be good is 

needed, and every country takes interest in its navy, and from 

The Naval Pocket Book the important facts concerning it can 

be learned. 

Practical Applied Electricity. By David Penn Moreton. 
Size, 5 by 7% inches. Pages, 414. [Lllustrations, 323. 
Numerous tables. The Reilly & Britton Company, Chi- 
cago, Ill. Price, $2.50. 

There is no place where training is better obtained for those 

who desire to impart information than through the evening 

schools. Here the pupil is anxious not merely to get through 

but to learn, and he is a sponge in absorbing knowledge. Mr. 

Moreton, who is the author of Practical Applied Electricity, 

has had this training, and certainly he is to be congratulated 

on what he has turned out, and while he says he may not be 

considered ‘‘at all times logical,’ he must be considered, we 

think, at all times highly practical, and that is the object of his 

work. The use of something visible in explaining electricity 

is most happily chosen, as, for instance, the hydraulic analogy 

of electrical currents helps the beginner to understand, through 

his eyes, which are, in fact, our greatest teachers, and Mr. 

Moreton has most admirably used this idea in his explanation. 

The Slide Rule—A Practical Manual. By Charles N. Pick- 
worth. Size, 5 by 7% inches. Pages, 118. Illustrations, 
34. New York: D. Van Nostrand & Company. Price, 
$1.00. 

The value of this little book on the slide rule is largely 

proved by the fact that it has passed through eleven editions, 

and in the present issue it has been revised and extended. 

There is not much to be said on the subject that is new. The 

significance of various gage points is commented upon, and 

some new styles of slide rules are described. It seems from 

our observation that a person once started on the study of 
the slide rule very soon “‘gets the habit,” and its practical use 

is really endless, and to the busy engineer or draftsman it is 
of the very greatest help. 

COMMUNICATION. 

Notes on the Strength of Ship Columns. 

Epitor INTERNATIONAL MArInr ENGINEERING: 

The following notes may have interest in view of the recent 

addition of comprehensive column tables to the general speci- 

fications for building ships of the United States navy. The 

explanation in which Mr. R. E. Anderson, in the October and 

December, 1910, issues of INTERNATIONAL MARINE ENGINEER- 

ING, foreshadowed their appearance, is also alluded to. 

CLASSES OF COLUMNS. 

Warship columns may be divided into two classes—struc- 

tural and local. 

Structural columns are those which support the main 
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structure of the ship, and which are as much a part of that 

structure as the frames and beams. 

The scantlings of structural columns are not worked out in 

detail, but are a matter of judgment and experience, as the 

maximum load they may have to carry is unknown. So far 

attempts to find these loads by Dr. Bruhn’s method of least 

work has not furnished quantitative results. 

Local columns, which form the second class, are those 

which support local loads, such as capstan, gun and other 

foundations. 

It is here that formule can, in general, be applied, but the 

thick deck plating and heavy overhead girders now obtaining 

in warships form such rigid abutments that to neglect end 

fixing is absurd. 

COMPARISON WITH BEAMS, 

Putting on one side the direct stress in columns and shear 

in beams, we have for the same form of elastic surface a per- 

fect analogy. Take, however, actual loadings—simple com- 

pression for the column and uniform loading for the beam— 

and consider the ends fixed. 

Assuming a high value of L/r we may apply Euler’s method. 

Let W be the equilibrating load for a column of length /, and 

Mo, Me, Mx the bending moments at ends, middle of length, 

and a section distant + from one end, respectively ‘the deflec- 

tion at the x section being y, we have 

ay 
Mx=EI—-=—Wy+M, 

dx* ate 

ae M, W WwW 
The solution is y = ——+ A Cos. Sea SUA ae 

W EI ET 

When x=0 
When x =o ; M, dy ) yet A= De Mopac 

W pares 

When x =p ie 
y =0 Cos.q/—— p = 1 

& 
dy 1W 
—=0 A SmXui—p =o 
dx NET 

pw 4@EI 
Solving Lop ae or W = xa 

NET p? 

Again, by substituting, we have: 

Ww 
Mx = Cos. 8 Ll 

ETI 

.. When x =0, oro. Mx = M, 

p 
& When x = —. Mx. =—M, = M.,. 

2 

We thus see that fixing the ends reduces the bending 

moment at middle to one-fourth of that for free ends, and 

that the bending moments at the ends are equal to that at 

middle. ; ’ : 
For beams, we know that fixing the ends reduces the bend- 

ing moment at middle to one-third of that for free ends, while 

the bending moment at ends are twice that at middle. 

END FIXING. 

Watertight-bulkhead testing affords a good criterion as to 

end fixing where the stiffeners are regarded as beams. 

A large number of tests were analyzed by the writer, the 

results of which were given in a paper read before the 

North East Coast Institute of Engineers and Shipbuilders, 

and it was there shown that for watertight bulkheads having 

good, solid abutments the degree of constraint of the stiffeners 

was 60 percent. 

Taking into account the above comparison of distribution 

of bending moment, it seems reasonable to expect for local 
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columns a good degree of constraint. In general, experiment 

supports this conclusion. 

THE GOVERNMENT COLUMN TABLES. 

Consider these two excerpts from the instructions for pro- 

portioning compressive members: 

1. “In determining the safe loads no distinction is to be 

made between fixed, flat, pin hinged and round ends.” * * * 

2. “For pin-end compressive members * * * the radius 

of gyration used should be that corresponding to the probable 

plane of failure, provided this radius of gyration be not 

greater than twice the least radius of gyration of the cross 

section.” 

In actual practice we find that structural columns, not being 

“figured out,” are not affected—a divergence of I : 2 for simi- 

larly placed columns existing in recent warships. 

The Navy Department tables, taken as self-explanatory, do 

not meet the case of local columns, inasmuch as they entirely 

neglect end fixing, and in consequence demand scantlings two 

to four times heavier than necessary. ) 

Mr. Anderson’s justification for his neglect of end fixing 

seems to rest partly upon the supposed incompetence of drafts- 

men in shipyards aspiring to government work, and partly 

upon one or two opinions which are really not applicable, 

For instance, Mr. C. C. Schneider (Quebec Bridge Re- 

port), when speaking of the “elastic deformation of the truss,” 

was not referring to a 60-pound N. S. deck to which a column 

was firmly bolted, nor did Moncrieff, in speaking of the diffi- 

culties of estimating the restraint, infer that it should be 

neglected. 

The second excerpt may be written thus: Pinning the ends 

of a column may be regarded as fixing them in a plane parallel 

to the center line of the pins to any extent up to I00 percent. 

Here Mr. Anderson errs on the other side, for a single pin, 

unless a very vicious affair, would hardly produce absolute 

constraint. 

The innovation of using nominal ultimate loads—loads 

which are purely hypothetical, and tax the imagination to con- 

ceive—is apt to lead to some confusion. 

The upper limit of the range of nominal factors given is 

9, which corresponds to a true factor of 5.4, and which would 

barely cover the case of a column likely to be much fatigued. 

THE ROOT FORMULA. 

Mr. Anderson eschews the Rankine-Gordon formula, and 

considers it the “least accurate of all.” This is most inter- 

esting, as only last year Dr, Lilly, one of the highest 

authorities, gave as his opinion that it was the most satisfac- 

tory of all column formule. Between the limits usually taken 

—namely, L/r = 20 and L/r = 200—the Rankine-Gordon 

formula is the most reliabie. 

For mild steel, rounded ends, the formula is 

W 21.4 p \? 
>= —— iS) (tons per ¢quare inch). 
A t+ "/i500 \ * 

Between the limits stated the writer finds a close agreement 

with the tables, excepting that the loads there given are less 

for the lower values of L/r. Now, the Rankine-Gordon 

formula is on the safe side for short columns, so the Mon- 

crieff curve droops too much. It would seem that the eccen- 

tricity factor of Mr. Anderson does not take into account the 

fact that eccentricity is more marked the shorter the column. 

As regards rationality, there is nothing to choose between 

either of the above formule. 

Mr. Anderson is to be complimented on haying made a de- 

termined onslaught on the rather nebulus data pertaining to 

strength of columns; but even while admiring the result, one 

wonders if system, like fire, though a “good servant,’ may not 

prove a “bad master.” A. J. Murray. 

Quincy, Mass. 
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SELECTED MARINE PATENTS. 

The publication in this column of a patent specification does 

not necessarily imply editorial commendation. 

American patents compiled by Delbert H. Decker, Esq., reg- 

istered patent attorney, Loan & Trust Building, Washington, 

ID), C. 

995,557. FREIGHT VESSEL. AUGUST J. PEEBLES, OF MOL- 
SON, WASH. 
_ Claim 1.—A freight vessel having a plurality of storage tanks extend- 
ing side by side lengthwise thereof, and buoyant tubes associated with 

and located in the intervening spaces above and below said tanks. Four 
claims. 

995,562. PROPELLING-WHEEL. JOHN PLEWES, OF KIM- 
BERLY, ONT., CANADA. 

Claim 1.—A propelling wheel comprising a hub, four blades each 
having a straight front edge radiating from the center of the hub, a 
peripheral edge concentric with the axis of rotation and the back edge 
cut away or hollowed in compound curve form in proximity to the hub 
and with a straight edge from the end of the curve to the concentric 
outer edge, and each blade increasing in width from the hub to the 
concentric outer edge, so that a line drawn at any point across the 
width of the blade is equal in length to the radial distance to such line 
and the pitch of each blade being so arranged as to have an even 
graduated decrease from the hub to the outer edge. Two claims. 

996,324. PROPULSION APPARATUS FOR SHIPS, BOATS, AND 
THE LIKE. SEBASTIAN ZIANI de FERRANTI, OF HAMP- 
STEAD, LONDON, ENGLAND. 
Claim 1.—In combination, a turbine having one or more bladed mem- 

bers, a plurality of guides coacting with the blades of said members to 

form a plurality of paths for the working fluid of varying operative 
lengths, together with means for supplying working fluid to any of said 
paths at will. Eight claims. 

998,970. FLOATING DOCK. CESARE LAURENTI, OF SPEZIA, 
ITALY, ASSIGNOR TO SOCIETA ANONIMA FIAT-SAN GIORGIO, 
OF SPEZIA, ITALY. 

Claim 1.—In a floating dry dock,the combination of a cylindrical water- 
tight receptacle adapted to entirely inctose a vessel, means for admitting 

a vessel to said receptacle, and caissons supporting said receptacle. Thir- 
teen claims. 

999,795. FOLDING ANCHOR. DANIEL A. JONES, OF OSH- 
KOSH, WIS. 

Claim 1.—A folding anchor, comprising a shank having arms and stock 
members pivotally connected thereto, and means operatively connected 
to the arms and to the stock members to cause the said arms and the 
said stock members to move to folded or unfolded position and said 
means also extending through the upper end of said shank for connection 
with a cable. Eleven claims. 
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British patents compiled by G, E. Redfern & Company, 

chartered patent agents and engineers, 15 South street, Fins- 

bury, E. C., and 21 Southampton Building, W. C., London. 

19,396. PROPELLERS. F. H. TREWEEK, FALMOUTH. 
By this invention the maximum thrust per horsepower is obtained. 

In shape the blades are nearly semi-circular, but radially shorter at the 
front than at the rear edge, and they are joined to the boss with the 
smallest connection consistent with strength to allow free access of the 

water to the blades. The pitch of the blades is small at the front 
edge and gradually increases towards the rear edge, thus gradually im- 
parting velocity to the water as it passes through it. An axial section 
gives a curve inclining, and its concave side facing backwards and both 
the inclination and the concavity gradually increase from the front to 
the rear edge to minimize the effect of centrifugal force which tends to 
throw the water off the blades. 

20,667. INDICATING THE POSITION OF SUNKEN VESSELS. 
J. B. BLAINE, S. R. EAST AND J. G. STEVENS, NEW ZEALAND: 
When the vessel sinks, a buoy, contained in a stand on deck, floats 

to the surface and indicates its position in daylight by means of a-bell, 
and at night by means of a pilot light in the chamber. There is a com- 
partment for documents, etc. The chain is made in, say, fathom lengths 
connected by swivels to prevent twisting and to indicate the depth at 
which the vessel is submerged. 

23,448. PREVENTING THE RACING OF MARINE ENGINES. 
F. TANNER, H. J. HARRIS, AND H. BURT, NEW ZEALAND. 

A throttle valve in the main steam pipe has a lever upon its spindle, 
which is actuated by a spring so that the valve is normally kept open to 
its full extent. A weighted pendulum, which is adjustable to suit the 

loading of the ship, is arranged to close contact in an electric circuit 
when the stern of the ship rises in the air. A motor in this circuit is 
thus brought directly into operation, and by actuating suitable gearing 
closes the throttle valve. A buffer may be used in connection with the 
pendulum to prevent shock. 

17,985. SCREW PROPELLERS. J. HALLIDAY, LIVERPOOL. 
This refers to the type of propeller blade provided on its thrusting 

surface with a series of projecting ribs. The invention consists in 
eliminating the helical twist of the thrusting faces of propeller blades 

Wr ME 

and in providing the plane thrusting faces with transverse grooves sunk 
below the normal surface. The face view of the blade is approximately 
rectangular with rounded corners as distinct from the usual elongated 
oval. 
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In reference to the descriptions given in this issue of the 

very latest types of vessels built for the purpose of shallow 

river navigation, it may not be uninteresting to go back to 

the history of steam navigation specially adapted for shal- 

low rivers. 
In the year 1737, Jonathan Hull invented and built a re- 

markable vessel, which he called “A machine for carrying 

ships in and out of harbor against wind and tide.” This con- 

sisted of a wooden hull and a paddle wheel without any rims, 

the supports for which projected from the stern of the ves- 

NOTES REGARDING THE HISTORY OF SHALLO RIVER” NAVIGATION. 

two models exhibited there, one in the Kelvin Hall, and the 

other afloat in the river Kelvin. 

These two methods of propulsion gradually developed until 

a side-wheel vessel, called the Scotia, was built, which crossed 

the Atlantic in about twelve days; but, with the exception of 

vessels built for short passages, such as from Dover to Calais 

or from England to the Channel Islands, the screw propeller 

has now practically ousted this form of propulsion. 

In 1856, John Buchanan introduced a device by means of 

which a screw propeller could be used with advantage for 

THE CHARLOTTE DUNDAS, 

sel. We believe it may be said that this stern-wheel vessel is 

the prototype of all steam vessels. 

In 1803, Symington produced what was termed at the time 

“The first practical steamboat,” which was named the Char- 

lotte Dundas. This vessel, which was also a stern-wheel boat, 

had a paddle box embodied in the after part of the hull. 

Four years later the Clermont was built by Fulton. This 

boat was a side-paddle boat, a type which is now so much 

more familiar to the general public than that of the older 

stern-wheel boats. 

In 1817, Henry Bell, whose name is almost as familiar as 

that of Watt, built a vessel called the Comet, which is also 

a side-wheel boat; and it is very familiar to all those who 

have visited the Scottish Historical Exhibition, there being 

vessels of very shallow draft. The propeller revolves in an 

arched tunnel, built up from the bottom of the hull, the bot- 

tom of the tunnel being open to the water. The tunnel on 

cross section has vertical sides and semi-circular top. 

This method of a propeller working in a tunnel had an 

advantage because a fast-running engine could be used, being 

very much lighter than the slow-running machinery used in 

the case of either the stern-wheel or side-wheel boat. A 

certain number of vessels were built from time to time on this 

method, but the objection to it was that, when the vessel was 

loaded below its light draft, the after part of the tunnel pro- 

duced a very serious resistance to the speed of the vessel, and 

for this reason the system fell out of use. It was again intro- 

duced by Messrs. Yarrow in 1892, and a good many fairly 
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THE CLERMONT, 

successful boats up to 100 feet by 20 feet were constructed. In 

the case of pleasure boats and gunboats, in which the draft 

of water was scarcely varied, these boats were very success- 

ful, but when it came to boats of varying draft the resistance 

of the after portion of the tunnel had to be considered. ‘This 

trouble arose only when the vessel was deeply laden. This 

difficulty was overcome by the builders in a very simple manner 

by making the after part of the tunnel work on a hinge, so 

that the rear portion of it could be adjusted to touch the 

surface of the water, without being immersed in it, on what- 

ever draft the vessel might be running, a device which has 

proved very successful. Not only does this adaptability of 

the after part of the tunnel to various drafts increase the 

speed when the vessel is laden without necessitating extra 

power, but even on a light draft it is a great advantage, be- 

cause, when the propeller is at work, it raises a mound of 

water behind it, and the tunnel can be adjusted to touch the 

top of this mound, which is often a good many inches above 

the level of the water outside. 

Many gunboats have been built on this system for the 

COMET. 
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British and other governments. Besides Macau, built for the 

Portuguese government, and the Widgeon, the last of eleven 

gunboats built on this system for the British Admiralty, a 

similar boat was built for the Japanese government and sent 

in pieces to be riveted together in Japan. This boat left 

the country just before the declaration of war between Rus- 

sia and Japan, and every effort was made by the Russians 

to have it stopped. During the voyage out of the freight 

steamer through the Red Sea the latter was overhauled by 

the Russian gunboat, whose captain had been informed that 

a Japanese gunboat was on board. The officers searched the 

freight vessel, but seeing nothing but wooden cases returned 

with the report that no gunboat was on board. The freight 

steamer’s destination was Hongkong, and there the British 

authorities had orders to stop her and take out the gunboat. 

The captain of the freight vessel, however, had secret orders 

to proceed direct to Japan, without calling at Hongkong, and 

so the shipment safely arrived at its destination and was 

riveted together by the Japanese. 
The importance of shallow-draft vessels can hardly be over- 

estimated. In geography books the rivers in various countries 

are described as being navigable up to a certain point, and 

the function of the shallow-draft boats is to carry this point 

further to the source. We may state that these vessels have 

been sent on expeditions among the primeval forests of 

Africa, where dwell the dwarf races. They have been sent 

into the mountains of Peru, where white men have never been 

before and where the natives are in the Stone Age. These 

people wear no clothes and know no weapons but stone axes 

and poisoned arrows, and are shot at sight like wild beasts by 

the half-civilized natives of the surrounding regions. They 

have also advanced along the shallow tributaries of the 

Amazon, which are practically unknown to civilization, and 
where the natives are scarcely superior to those mentioned 

above. The natives of these regions are very fierce and dis- 

figure their faces in every kind of grotesque manner. 

If a history could be written, giving the combined ex- 

perience of those who have accompanied these boats, it would 

be a very interesting one, as illustrating the very first intro- 

duction of civilization to the naked savage. : 

American River Steamer Saguenay. 

The Richelieu & Ontario Navigation Company’s new steamer 

Saguenay was constructed at the Fairfield Shipyard, Glasgow. 

The Saguenay is 275 feet in length, 56 feet 6 inches in breadth, 

and 4o feet in depth to hurricane deck. She is fitted with 

two direct-acting, triple-expansion surface-condensing engines, 

each having four inverted cylinders, with cranks on the 

Yarrow-Schlick-Tweedy system of balancing. One of the 

low-pressure cylinders is at the forward end, and next to it 

is the high-pressure, then comes the intermediate-pressure 

cylinder, with the second low-pressure at the aft end. The 

engines are designed to develop a total of 2,300 indicated 

horsepower when driving the ship at 15 knots sea speed on a 

draft of 10 feet. 
As is usual in American river passenger steamers the start- 

ing platform is situated at the level of the main deck within 

the engine-room casing, and the gear is so arranged that both 

sets of machinery can be conveniently operated by the engineer 

in charge. 
The steam generating plant consists of three single-ended 

boilers of the multi-tubular type, each designed for a working 

pressure of 180 pounds per square inch. All the furnaces are 

of the suspension bulb type, working under Howden’s system 

of forced draft. 
The electric generating plant consists of two sets, manufac- 

tured by Allen, of Bedford. Each set is constructed for a 

continuous output of 75 kilowatts at 100 volts when running at 

a speed of 500 revolutions per minute. 
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CHAIN AND ROPE TOWAGE ON GERMAN RIVERS. 

j f BY K, DIETZE.* 
j 

It is about forty years since the needs of the high-running 

tide of German commerce began to direct renewed attention 

to the possibility of making use of the inland waters as traffic 

ways. The want of suitable means of transport, especially for 

cargo, made itself the more felt because the railways had not 

then developed to their present high state of efficiency. Even 

in the face of this powerful rivalry a large share of the trans- 

port of goods still falls to the cargo vessels on the rivers and 

canals, and will probably continue to do so for all time, in 

Germany as well as in other countries, because, on account of 

their low original purchase, maintenance and working costs, 

and therefore of the small amount of the interest on and 

amortization of their working plant, they can work at much 

cheaper rates of freight than the railways. In the case of bulk 

goods, for which rapidity of transport is less required, this 

latter circumstance is of great importance. 

By reason of the low state of the water occasionally ex- 

perienced in most of the rivers of Germany, the conditions 

there are, it is true, no longer so favorable for inland shipping 

as they formerly were, so that the competition of the railways 

has gradually become very formidable. Moreover, this oc- 

casional shallowness of the German rivers admits only of a 

partial use of cargo steamers, a peculiarity of which is that, 

apart from their high original purchase and maintenance costs, 

a considerable part of their otherwise available space and 

carrying capacity has to be surrendered to the accommodation 

of engines, boilers and bunkers. Also, in view of the in part 

very considerable fall of the rivers, and of the consequent 

speeds of the currents during high stages of the water, power 

would have to be amply apportioned to such vessels to enable 

them to make fair headway in the up-stream direction. The 

result of this state of things was the retention of the old- 

fashioned engineless cargo barges fitted, for occasional use 

only, with from one to three large sprit sails. It now, how- 

ever, became urgently necessary to provide for their up- 

stream journeys special tugs, which should be capable of pro- 

pelling themselves and the barges on these shallow waters 

even against a strong current. Thanks to the very extensive 

regulation of the courses of the rivers, shallow-going side or 

stern-wheel paddle steamers, which, with draft of about 2 feet, 

can carry engines of as much as 350 indicated horsepower, 

are generally made use of with advantage. Not many de- 

cades ago, however, when jutting promontories of the banks 

or narrow bridges severely throttled the current, and rapids 

rendered up-stream voyages difficult, the so-called Tauerei, or 

mechanical towage, was in full bloom on the German rivers. 

The term Tauer, or towing vessel, was applied to all river 

steam tugs which by means of mechanically-operated drum or 

wheel appliances wound themselves and their trains of barges 

along a rope or chain that was permanently anchored in the 

river. 
It will at once be apparent that the advantage of this method 

of towage over that with paddle or screw lies in the avoid- 

ance of the slip. The slip of the paddle or of the screw must, 

in view of the opposing speeds of current and small depths of 

the water, make itself specially unpleasantly felt when, in 

addition, the propeller is burdened with the considerable re- 

sistance of the train. This consideration will at once show 

that, where the last-named influences (fast-flowing currents 

and small depths of water) are especially operative, paddle or 

screw steamers will work very uneconomically, whereas the 

Tauer will ‘move forward with the speed due to the revolu- 

tions of its machinery uninfluenced by the speed and depth of 

the current. The propulsive efficiency of the Tauer is here 

*Charlottenburg-Berlin. 
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TABLE 1. 

PADDLE Tucs. RopE-TOWING VESSELS. 

17, Name of vessel's. 3: Se cistyne ee ee RE ee Céln I Céln II. Mannheim. No. I No. III. No. V. 
| (Tauer). 

| 
2 Wooden barges. . .. number} 4 5 2 6 5 5 

3 Towed Iron barges. . ; oc - number; 1 0 1 0 0 

4 Vessels Cargo-carrying capacity . centner*} 25,170 24,456 0 25,271 | 26,445 25,197 
5 J Cargo. . . .centner*| 25,170 23,593 19,600 19,060 25,723 22,552 
6 Length of the chain- towing stretch... .. .-km.} 82.98 82.98 91.5 | 57.78 22.24 13.65 
7 Net time of running. Beats hrs. m. 18h. 4m 16h. 59m. 21h.10m 13h. 574m 4h.29m 3h.5m 
8 Speed over the ground.. ..m. sec 1.248 | hi7/ .20 1.15 1.378 1.23 

9 Speed over the ground. a ae Soe ateeres kimtehe 4.493 4.884 4.33 | 4.14 4.96 4.43 
10 Engine power. .1.H.P.} 803 753 450 131 145.1 133 
11 Consumption of coal per LHP. per hour. Saekg:| 1.142 1.105 1.62 | 1.45 1.42 1.46 

12 Speed of current. ‘ Ned ive aiapess Sadlem tie 1.65 1.40 1.65 | 1.50 1.40 1.47 
18 Speed against the current. -m.-sec 2.898 2.757) 2.85 2.65 2.778 2.70 
19 Average resistance of the towed train. -kg.| 7,309 6,713 4,699 5,981 5,528 5,677 

* 1 centner equals 50 kilogrammes. x 

affected only by the ordinary resistances in the engine itself, 

and by losses in connection with the gearing and drums (given 

by Arntzen at 23 to 25 percent for ropes) ; further, there is a 

certain loss of efficiency due to the raising and stretching of 

rope or chain or to slipping (about 3 percent for ropes ac- 

cording to Arntzen, about ro percent according to Bellingrath). 

For chains the latter assumes a total efficiency of .7 X .87 (these 

being inclined from 8 to 10 degrees from the horizontal with 

an engine of 120 indicated horsepower, a speed of vessel over 

the ground of 5 feet per second, and a weight of chain of 10 

pounds per foot of length). On the other hand, in addition to 

the ordinary losses in the engine, screws and paddles are 

further subject to vertical thrust and water-raising losses and 

to their frictional, form and eddy resistances, so that a towing 

vessel of this class may be credited with an efficiency hardly 

exceeding about 30 percent. For the institution of a com- 

parison between the working capabilities or rope Tauers and 

paddle tugs, Prof. Teichmann (1880) gives the figures in 

Table I. 
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FIG. 1.—TOW-ROPE RESISTANCE OF A RHINE BARGE (oF 1,670 TONS CARGO 
CARRYING CAPACITY AT A DRAFT OF 8.85 FEET) LOADED WITH 1,030 
TONS OF CARGO AT A DRAFT OF 6.3 FEET, TOWED UPSTREAM BY A PADDLE 
TUG ON THE SIX-MILE REACH BETWEEN LEINERSHEIM AND WORTH. 

The resistances of the barge train that here come in ques- 

tion vary very considerably with the attendant circumstances. 

It is in such cases advisable first to institute on the special 

experimental trials for the type of barge found on a particu- 

lar river in question on the reach on which it is intended to 

ply. Account must here be taken of the experience that, in 

contrast to the conditions with a Tauer, a barge behind a 

paddle or screw-steamer has its resistance increased on the 

average by 10 percent. It is, moreover, a well-known fact that 

the bargemen much prefer to have their vessels drawn along 

behind a Tauer than behind a paddle or screw-vessel which 

churns and tosses the water about, quite apart from the con- 

sideration that the section of the river may be damaged by the 

waves raised by a tug-steamer of one of these types. 

The following illustration (Fig. 1) shows within what wide 

limits the resistance of the barge trains may vary. It must not 

here be forgotten that the resistance of wooden cargo barges 

is about 50 to 75 percent greater than that of iron ones of the 

same size. The fitting of a wooden bottom in an iron vessel 

alone suffices (according to Haack and Engels) to increase 

the resistance by an average of 33 percent. On the other hand, 

it is not advantageous to reduce the resistance of the tug itself 

too much by reducing her coefficient of displacement or by 

other means of this kind. Bltimcke (see the papers of the Per- 

manent International Association of Navigation Congresses) 

very appropriately compares the required minimum displace- 

ment with the minimum weight which a locomotive must have 

in order to give the necessary rail friction for heavy work. 

The degree of efficiency found by experience to be necessary 

for a chain-towing vessel may be obtained from the following 

considerations : 

If W = the total resistance of the tug with its train, 

n = the number of towed vessels, not including the 

tug, 

K = about .3 = coefficient of resistance, and 

F = area of ’midship section of one of the towed 

vessels in square meters, 

Ki = about .4 = coefficient of resistance, and fF; = 

area of ’midship section of the tug in 
square meters, 

v = the speed of the tug over the ground in meters 

per second, 

c = the speed of the current in meters per second, 

Nt = the total efficiency of the installation, 

g = the acceleration of gravity in ™/sec’, 

Wu 
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Thanks to the very economical use of the horsepower just 

set forth the costs of working are relatively small. For in- 

stance, the coal consumption of a chain tug on the Elbe is 

only one-third that of a paddle tug, and that of a rope tug on 

I 

the Rhine only of the latter for the up-stream 

3.6667 

journey. On the down-stream journey the difference, of 

course, becomes less. An additional advantage is to be found 

in the reduced number and wages of crew required and in the 

relatively small expenses of maintenance and repairs. 

Bellingrath, the staunch upholder of the German chain- 

tug traffic, writes off 6 percent of the first cost of the chain 

vessels (exclusive of equipment) and 7 percent for the chains. 

He assumes the annual cost of the repairs of a chain vessel 

of about 130 feet in length with engines of 130 indicated 

horsepower to be about $1,200 (£240). Judging by the bal- 

ance sheets of the chain traffic companies, these figures 

would appear to be somewhat too low. In 1880, for instance, 

we find 12% percent written off by a lower Elbe company for 

the chain and about twice as much for repairs to a chain tug 

approximately corresponding with the above in size. 

It is true the chain and rope towage systems also have 

many disadvantages. The heavy first cost will only admit of 

the use of a single line of chain or rope for up-stream and 

down-stream work, so that when two vessels meet their pas- 

sage becomes a difficult and complicated matter. This opera- 

tion has been somewhat simplified by the fitting of a special 

propelling plant for the down-stream journey. But during 

work the small degree of mobility and the constant de- 

pendence on the length and position of the chain or rope 

form a not inconsiderable impediment to the rest of the 

river traffic. This is, moreover, especially the case when the 

chain or rope breaks, so that a whole train of barges lies 

helpless in the channel. Further, the permanent installation 

of such a valuable object as the chain or rope on the bed of 

the river, where it is exposed to the action of drifting ice and 

to decay in various ways, and where it is also difficult to look 

after, has its objections. It once happened on the Elbe that a 

trunk of a tree was caught by the chain in such a way that 

one of its ends stuck in the ground and the other penetrated 

the skin of the vessel, which then sank. Again, on the down- 

stream journey, screw and paddle tugs give greater security 

in the towage of barges so that they can take the same num- 

ber of these as on the up journey. Moreover, a screw or 

paddle steamer may be applied to other purposes, or may be 

sold, whereas this would be very difficult in the case of a 

chain or rope vessel. Finally, the introduction of the chain 

and rope systems meets with difficulties on rivers the courses 

of which are interrupted at frequent intervals by dams or 

locks. 

The question whether the chain or the rope system is the 

more advantageous was the subject of somewhat extensive 

discussion about forty years ago in Germany. A fact it is, 

that in view of the considerable practical success attained 

with the chains, which were the first to be introduced into 

Germany, they for a considerable time held their ground. 

Towards the close of the seventies, however, a powerful 

competitor arose in the flexible steel wire rope. The deciding 

factor in the question whether rope or chain shall be resorted 

to is the available depth of water on the reach in which the 

vessels are to ply. Thus on the Rhine, with its ample supply 

of water, we find the rope system (average depth of water on 

the reach in question equals 3.28 feet), while on the shallower 

tributaries of the same river and on the Elbe (average depth 

of water 1.6 to 2.6 feet) the chain system is the one in use. 

The point of importance in shallow waters is not so much 

the strength as the weight of the appliance. In shallow water 
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a rope would, by reason of its small weight, have to be raised 
from the ground for too great a distance, and this would be 
especially awkward at sharp bends of the river or in cases of 
meeting with other vessels. On the other hand, however, a 
chain may in such case be sufficiently depended upon to 
afford the necessary friction on the river bed against the pull 
of the vessel and against lateral shifting. The chain also, 
when raised by the vessel, drops into the water again more 
easily than the rope, on account of its much greater mobility ; 
for the same reason its application admits of the use of com- 
paratively smaller and lighter wheels, rollers and drums. 
The chain is also less easily affected by local stresses, so that, 
even at the lowest state of the water and with moderate ice 
drift, the service can be maintained. Further, the breaking of 
a chain can, by the interposition of a shackle, be more easily 
repaired, and shortening or lengthening may be more readily 
effected than in the case of a wire rope. The winding drum 
for a chain is also to a certain extent simpler in itself and in 
its fittings, the chief advantages being the leading of the 
chain along the center line of the vessel with the attendant 
symmetrical arrangement of the weights on board and the 
considerably improved steering. 

On account of the readiness with which disconnecting can 
be effected the tug can use the same chain also on the down- 
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FIG. 2. FIG. 3. 

stream journey. The parting of the chain to enable an ap- 

proaching train of vessels to pass, which will be described 

later, renders the provision of a separate propulsive arrange- 

ment for the down-stream journey unnecessary. 

According to information kindly supplied by the “Vereinigte 

Elbe-Schiffahrts-Gesellschaft, Dresden,’ which still carries 

on the chain towing service on the upper Elbe and Saale, the 

links of the chains used-in these rivers have the dimensions 

given in Fig. 2, the figures in parenthesis applying to the 

Bohemian reach of the Elbe, which has a somewhat greater 

fall than the others. The chain is manufactured in lengths 

of from 1,640 to 3,280 feet, and the connections are made by 

means of chain locks, or double shackles, which take the form 

shown in Fig. 3. Similar chain locks are kept in readiness 

on the steamers, and, if the chain happens to break, are used 

for reconnecting. The diameter of link of the chain that is still 

in use on the Neckar towing service is 1 inch, and its first 

cost, including laying, on the 79-mile towing reach are stated 

to have amounted to $120,000 (£24,000). 

The life of a good chain of about 1 inch in diameter of link 

on a difficult river reach ranges from about four to at most 

six years when used from three to five times a day by tugs. 

After this, however, it can still be used for several years on 

reaches on which the general conditions and the stresses are 

less severe. The chain on the Elbe is anchored at each end. 

In spite of the undoubtedly great advantages of the chain, 

it also has serious disadvantages. Its great weight limits the 

steering capabilities of the tug and of its train, and the ability 

of these to deviate from the line of advance to a considerably 

greater degree than in rope towage. By reason of its great 

weight and of its structure, the chain also wears away much 

more rapidly than the rope, and also wears out the drums and 

wheels, this action being further increased by the sand and 

dirt from the river bed which adheres to it, and by its twisting 

and frequent entanglement. In addition the chain causes 

severe vibration of the whole structure of the vessel and 

makes a good deal of noise in passing over the drums and 



436 International Marine Engineering NovEMBER, IQII. 
EEE EE EE 

wheels. The first cost of a wire rope, moreover, is only about 

one-fifth of that of a chain, and therefore is associated with 

relatively smaller interest and amortization. The chain, then, } 

when separate lines are provided for the up-stream and down- 

stream journeys, will be economical only in case of very great 

trafic. High stages of the water will oblige the chain vessels 

to cease work sooner than the rope vessels. For the consider- 

ably increased weight of the lifted chain acts very unfavorably 

on the stability of the tug, especially when the pull is partly 

lateral. A case actually occurred on the Neckar during a 
somewhat high state of the water, in which, probably from the 

cause referred to, a chain-tug was blown out of her course 

by a lateral gust of wind and caused to capsize. Then, again, 

a wire rope, by reason of the uniform stressing of all its 

strands, gives greater security against breaking, and a broken 

chain always causes unpleasant disturbance of work, loss of 

time and expense, not to mention direct danger, to the crew 

and to the rest of the traffic. This advantage of the rope is 

unquestionably to be attributed also to its smoothness of work- 

ing and to the possibilities it gives of exact manufacture and 
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testing, all this at the same time considerably reducing the i 

annual outlay for repairs. Hell |B I 
The wire ropes for the tug-steamers on the Rhine are made Hs ial H il 

up of seven strands of seven wires each of Siemens-Martin iE a | Ge 

steel; the whole rope has a diameter of 1.7 inches and a weight Ti 4 \o 4 i 

per foot of 5 pounds. The center strand is enclosed in a HI SC ig IIs 
waterproof covering, and the splicing of the ends is performed GE ie ; 6 Ble tes 

with especial care. The life of a rope is found by experience Ge i ie Wa 2 \ on it 
to be from five to six years. SSS he Hh 

The structure of another rope, which has been supplied for \ i = a a | avin 

a wire-rope towing vessel on the very dangerous Iron Gate POE a | 

reach of the Danube, may be seen from Fig. 4. This rope has | al i ani 

been armored by a covering of special Z-shaped external wires a ia [eben || 

to protect it from the very sharp rocks and stones, with the WoW ; 

incidental effect that wear and tear has been reduced, and 4 
that any catching of the rope on projecting points and corners ri 

is prevented. Within the armoring come two layers of flat- tt 

sided ring-segment-shaped wire, and the necessary flexibility a i 

is obtained by the 12 + 6 round inner wires. As a result of its SIF in i 

structure, every rope has the tendency, in a greater degree Y Wie fh alle Hie i 

than a chain, to twist about its longitudinal axis. In view of ATU lie tH HT} 4 ' i 
this a swivel arrangement was in the first instance attached to AWE rd ical Hl ie t 
a block of stone in the river bed, to which in the above-men- “tt ew ft [[--—-— aoh 
tioned case the rope was anchored, ball bearings being used ret ha LN SAIS if 

in order to still further reduce the resistance to twisting. ; ant lz: i 

After the foregoing observations on the principal members 3 i [ 4 ] Noe h | 

of the towing installation we may return to the vessels. The HL Bs: oH tea Hiatt 

first chain was experimentally installed on a reach of the Elbe | eel Js is 
between Magdeburg-Neustadt and Buckau (about 3.4 miles in | Heal 

length) in 1866, and a chain-tug was set to work to tow laden Bats ine 

and unladen vessels cheaply and safely up-stream through the | L i] 5 Ne 

Magdeburg bridges, where a strong current runs. The favor- | ||| it 

able results thereby achieved encouraged the promoters of the | ° i 

undertaking to extend the chain towage service from Magde- | a A | 
burg to Hamburg on the lower Elbe in the one direction and ) [1 

to the boundary between Saxony and Bohemia on the other; | ca if 

it was subsequently continued onwards far into the latter | ou he 

country. On other rivers also the system was taken up. In i 

1891 we find it introduced on the following reaches: Fair “ 

Miles. | rill | 4 
I. On the Elbe—Melnik in Bohemia to German frontier. 68 | 4 

Frontier to Magdeburg....... (about) 200 ‘i -} 
Magdeburg to Hamburg...... ss 185 val 

2, On the Saale—Barby to Halle............... “a 65 | YW | Salle 
3. On the Brahe—Mouth to Bromberg.......... 10 | 
4. On the Neckar—Mannheim to Lauffen....... is 80 | 

5. On the Main—Offenbach to Aschaffenburg.... “ 56 | 
Aschaffenburg to Kitzingen.... a 125 

6. On the Havel and Spree—Round Berlin...... 4 12 

FIG. 5.—THE CHAIN-TOWING STEAMER. 
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On account of the year-by-year advancing regulation and 

canalization of the rivers and the accompanying reduction 

of the speeds of the currents, the chain steamers were, how- 

ever, obliged one after another to give way to the superiority 

of the paddle tugs; at the present time the chain-towing ser- 

vices are retained only on the upper Elbe, the Saale, the 

Neckar and the Main. 

The dimensions of the chain steamers of the “Vereinigte 

Elbe-Schiffahrts-Gesellschaften, A. G. Dresden,’ which now 

carry on the service on the Elbe and Saale are the following: 
Length over deck, 125 to 183 feet. 

Breadth, molded, 22 to 27 feet. 

Depth, molded, amidships, 6.6 to 8.5 feet. 

Draft without bunker coal, 2 to 2.9 feet. 

Number of boilers, 1 to 2. 

Heating surface, 880 to 970 square feet. 

Indicated horsepower, 100 to 200. 

In view of the circumstance that the steamers in moving up 

and down stream are connected in the same manner in each 

outriggers. On each of the older vessels two chain drums, a 

(Fig. 6), which are driven by the engines below deck, and each 

of which is arranged to take three turns of the chain, are 

installed at about the middle of the vessel. By means of two 

disconnectable systems of wheel gearing with different reduc- 

tion ratios, different speeds of drum or of advance of the 

vessel can be applied for the up-stream and down-stream 

journeys, respectively, without any alteration of the revolu- 

tions of the engine, which it has not been found desirable to 

vary to the otherwise necessary extent. Each of these chain 

drums consists of four single wheels with steel tire bands, 

which are separated by wrought iron disks, which project so as 

to form flanges. By this means grooves are formed, which 

take the chain, the latter being prevented from slipping entirely 

by its friction against the periphery of the drum. The fitting 

of two drums was necessary because it was impossible with a 

single one to get the chain to wind itself evenly onto the one 

side of the drum and from off the other side without lateral 

slipping. The flexibility of the chain renders possible the use 

FIG. 6. 

case with the chain, their longitudinal section is made sym- 

metrical (Fig. 5), so that the alteration of their direction of 

motion is effected by the reversing of the engines alone. Fol- 

lowing the inclinations of the incoming and outgoing chain, 

the deck slopes down at each end to about 40 inches below the 

*midship height. In order to increase the maneuvering power 

of the vessel she is provided with a rudder at each end, which 

can be separately actuated from the bridge by means of shaft- 

ing, h-v (see Fig. 5). The later steamers are built entirely of 

steel, while some of the older ones have wooden bottoms. The 

engine and boiler rooms are arranged amidships, the crew 

space and other rooms being at the ends of the vessels. For- 
ward and aft on the deck of a chain vessel is fitted an out- 

rigger, a, the length of which is about one-sixth that of the 

vessel, and which is hinged in vertical rollers, c, and turned 

on one or more semi-circular racers, b. In conjunction with 

chain troughs, d, which, to facilitate the leading of the chain, 

are provided with vertical and horizontal rollers, the out- 

riggers serve to lead the chain to the drums. The rollers are 

of cast steel or case-hardened cast iron; the non-movable chain 

trough, which at the same time serves to take the rollers, 

is made of plates and angles riveted together. To enable 

the chain to be brought back to its proper position in the 

channel in the case of sharp bends of the river the after 

outriggers are so arranged that they can, by means of special 

hand winches, be turned to a considerable angle in the lateral 

direction; spring buffers, f, limit the lateral movements of the 

of relatively small wheels and drums, and this again admits of 

lighter construction of the winch and of the leads along the 

vessel. The circumference of the drum over the tires is about 

11.5 feet, corresponding with a diameter of 3.6 feet. The dis- 

tance between the axes of the drums is about 8.2 feet, and the 

reduction ratio of the drum to the engine is about from 2 to 1 

to 2.5 to I. 

Now it is clear that on account of the maximum stresses 

which there occur the outer grooves of the chain drums are 

specially subject to wear. The result of this is that their 

diameter becomes smaller, so that the central grooves have a 

tendency to wind on more chain than the outer ones. By 

reason of the lengthening of the chain at this turn on the 

drum, even when no twists nor kinks have to be reckoned with, 

stresses of such magnitude have been set up that most of the 

breaks that have occurred could be clearly traced to their 

influence. Here, again, our thanks are due to Bellingrath, 

whose chain-grip wheel (D. R. P., No. 67,813, Fig. 7, and also 

m in Fig. 5) avoids all the disadvantages of the old chain 

drums. This chain-grip wheel has in consequence lately been 

applied to all the German chain vessels. The arrangement con- 

sists in a single driving wheel, over the upper half of which the 

chain is led. In other respects the manner of leading the 

chain to and from the wheel is the same as before. The 

grooved driving wheel, a (see Fig. 7), has flanges, b, through 

which the fingers, c, from four to five of which combine to 

form a hand, e, are made to project on each side. The fingers, 
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which are provided with springs, d, that press them against 

the links of the chain, are fixed within the hands, e. By means 

of the rollers, f, these latter are forced to move in a separate 

guiding frame, g, in such a manner that during the passage of 

the chain the fingers are successively inserted between its links 

and prevent these from slipping. At the point where the 

chain leaves the wheel the: hands with their fingers are, by 

means of guiding frames, g, corresponding with those which 

effect the grasp, set free again (see Hig. 7). The excessive 

wear which was expected to be set up by reason of the many 

moving parts has not taken place. The experiences obtained 

with the appliance are of the best, and the chain itself has 

suffered much less than by the old method. 

With a view to the avoidance of the several turns of the 

chain round the drum, de Bovet proposed a single wheel, on 

the upper periphery of which the friction of the chain was to 

be increased by electro-magnetic adhesion. Experience is said 

to have shown that a partial turn of 270 degrees is sufficient 
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towing hawsers, e, the windlasses, 7, and the funnel winches, k 

(Fig. 5), are arranged on deck. A separate towing apparatus, 

w, is provided for the down-stream journey. 

On several of the chain tugs the experiment has been tried 

of fitting each of them with a pair of four-bladed screws with 

separate compound engine for the down-stream journey; but 

this principle has not found universal acceptance. On the 

newer vessels the screws are replaced by Zeuner turbine pro- 

pellers (g in Fig. 5), which are stated to have given satisfac- 

tory results. 

For those chain tugs, however, which negotiate the up- 

stream and down-stream journeys with the same chain, special 

measures are adopted to enable vessels to pass each other. 

Although it would be possible for a steamer A proceeding with 

her train in the up-stream direction to transfer her barges to 

a steamer B approaching from above, another method which 

is considered to cause less loss of time is preferred. During 

the passage of A, B is disconnected from the chain. To effect 
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even in presence of moisture and dirt. Both chain and wheel 

are undoubtedly saved from wear by this means. It appears 

doubtful, however, whether it would be equally effective in 

case of violent twisting of the chain. 

The engines used in the older vessels for the driving of the 

drums or gripping wheels are of the twin-cylinder description, 

with jet condensation. (Diameter of cylinders about 15.4 

inches, stroke 27 inches and revolutions per minute 50.) Re- 

cently four-cylinder compound engines with jet or surface 

condensation have been substituted. The Woolf engine for the 

winding gear of the steamer Baensch (Fig. 5) has cylinders 

of 9.85 and 17.6 inches in diameter with a stroke of 11.8 inches, 
The newer vessels have the low-pressure cylinder with its rod 

at the one side of the winding gear and the high-pressure 

cylinder at the other. The boilers are of the single-ended 
marine description, with one or two furnaces on the return- 

flame or on the direct-flame plan. Their working pressure is 

60 to 150 pounds per square inch. 

Separate auxiliary engines for paying out and hauling in the 

ro 
(cS 

this B looks for a chain lock and opens it at a point on her 

deck opposite to the down-stream outrigger. A rope is at- 

tached to each of the loose chain ends, and the vessel makes 

her way slowly down stream. When the rope attached to the 

up-stream chain end has reached the drum of B, it is replaced 

by an auxiliary chain C, which is then attached to the main 

chain. During a further advance down stream this auxiliary 

chain is wound over the drum in place of the main towing 

chain, and drawn along the fore chain trough up to a point in 

way of the up-stream outrigger. The lower main chain end 

has meanwhile been lowered onto the river bed by means of 

the attached rope, and since the vessel has moved down stream 

it also comes into the vicinity of the up-stream outrigger of B. 

Here the loose end of the main chain is raised by means of the 

rope and again connected with its other end on tug B by means 

of the original chain lock, after the up-stream end has been 

taken out of the outrigger, so that the main chain again forms 

an unbroken whole. The auxiliary chain C is now discon- 

nected from the main chain again after the tug B has attached 
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herself to the latter by means of another small chain D. On 

a preconcerted signal the up-stream moving tug A with her 

train comes nearer, till she lies alongside the tug B, which now 

attaches herself to the tug A. The latter continuing to move 

up-stream, B is taken along till the small auxiliary chain D 

can be detached from the main chain. The two tugs, thus 

coupled together, continue their advance up-stream until the 

chain lock already made use of comes out behind the down- 

stream outrigger of the tug A. Here the lock is again opened, 

and the down-stream chain end, to which a small line has been 

attached, is taken over to the tug B, through her after out- 

rigger, and made fast there by means of a chain catcher. Tug 

B is now cast loose from A, and drifts back till her up-stream 

outrigger is opposite the down-stream outrigger of A. The 

chain C, which is still on the drum of B, is again passed 

through the down-stream outrigger rollers of the tug A and 

connected with the main chain end, which is still lying there 

loose. The two steamers now move one behind the other up- 

stream. A is free to continue her journey up-stream, and B 

follows her until first the chain C and then the main chain has 

passed the drum of B. Chain C is then removed again, and the 

loose main chain end, being drawn by means of the attached 

line through the fore outrigger and through the chain trough, 

the ends of the main chain are connected together again with 

the original chain lock. Steamer B, also, is now enabled to 

continue her down-stream journey. 

The passing of two steamers in this way occupies a time of 

from fifteen to thirty minutes, while the transference of the 

train of barges to the approaching tug B would take twice as 

long. 

In case of the breaking of a chain the engines are at once 

stopped by the shutting off of the steam supply by means of a 

weight, which, when the engine races, is released by a govy- 

ernor with four fly-balls on the attainment of a certain num- 

ber of revolutions. The anchors must then be let go to 

prevent the train from drifting away or the barges from col- 

liding with each other or with the tug. When the chain frac- 

ture occurs on the steamer herself the running out of the 

towing chain is prevented by chain catchers fitted for the pur- 

pose. On the insertion of a chain lock (see Fig. 3), which 

is accomplished in about fifteen minutes, the journey can be 

continued. If, however, the chain fracture occurs in open 

water ahead of her, a steamer that is provided with apparatus 

for self-propulsion will, after anchoring the train of barges, 

attempt to pick up the lost chain-end by means of a small 

‘search-anchor. A steamer not so provided must conduct these 

operations from her boat. By means of a small auxiliary chain 

the loose end is then drawn through the outrigger onto the 

vessel till the two ends meet; they are then connected together 

‘by a spare chain lock held in readiness for such occasions. 

The up-stream journey on the Elbe with the chain is, on the 

average, accomplished at a speed of from 2.5 to 3.1 knots, and 

the down-stream journey at about 5.4 to 6.5 knots. The 

engine of the steamer develops about 130-180 indicated horse- 

power, and is so dimensioned that from 1,200 to 1,500 tons of 

cargo can be carried up-stream in from four to six towed 

barges. 

On the older vessels the coal consumption was about 7.7 

pounds of lignite per indicated horsepower, but on the intro- 

duction of the compound engine this was reduced to from 4 

to 4.5 pounds per indicated horsepower per hour. 

For the development of the chain-towing traffic on the rest 
of the rivers of Germany the experiences obtained on the 

Elbe have been in general followed. On the Neckar, seven 

chain tugs belonging to the “A. G. Schleppschiffahrt auf dem 

Neckar, Heilbronn,” carry on the service. The particulars of 

these vessels are: Length, 147 feet; breadth, 21.3 feet, and 

displacement 112.5 tons at a draft of 1.75 feet. Their contract 

‘price was about $14,000 (£2,800) each, and the material and 

engine stores used are stated to cost about $400 (£80) a year. 

With engines of IIo to 130 indicated horsepower their maxi- 

mum speed up-stream is 2.8 knots, and their maximum speed 

down-stream about 6.8 knots. The engines are of the high- 

pressure condensing type with an admission of .3. The 

average hourly consumption of coal is about 3.5 pounds per 

horsepower per hour. The working conditions on the Neckar 

are specially favorable for chain towing, because, owing to the 

peculiarities of the river, any competition from paddle or 

screw-tug steamers is impossible. As a result of this the 

financial result is a very good one. On the other rivers this 

is not everywhere the case. 

(To be continued.) 

A SINGLE=SCREW STEEL RIVER TUG. 
t 
t 

Among European rivers the Rhine is the one which carries 

the heaviest traffic, and although some small sea-going ships 

ascend as far as Cologne, it is interesting to note that the river 

traffic between the seaport Rotterdam and the different points 

beyond the German frontier is carried on in a manner quite 

different from anything to be found elsewhere. The greatest 

part of the freight handled is iron or coal and other bulk 

cargo. The goods are trans-shipped in Rotterdam in so-called 

river lighters, the lighters coming alongside the sea-going 

ships for the cargo. The capacity of these lighters ranges 

from 300 to 3,600 tons deadweight, and all of them are towed 

to their destination by river tugs. 

The tugs differ widely in size, construction and efficiency, 

but for regular long-distance work they run from 150 to 1,500 

indicated horsepower. The larger ones, which are mostly 

paddle steamers, serve on the upper Rhine, principally between 

Duisburg and Mannheim, and even as far as Strassbourg 

when the depth of the water permits. The smaller tugs up 

to 600 indicated horsepower maintain the traffic between Rot- 

terdam and Duisburg, although some of them go as far up 

the river as the biggest side-wheelers. 

The tug illustrated is one of the latter class, which was 

designed and constructed by Messrs. Arnhemsche Stoomslee- 

phelling Maatschappij in Arnheim, Netherlands. She was 

designed to draw a load of 1,500 tons in two lighters up stream 

from Rotterdam to Duisburg in forty-five hours, on a guar- 

anteed coal consumption of 1.7 pounds per indicated horse- 

power-hour, using slightly superheated steam of about 250 

degrees C., with her engines working at normal cut-off, 

making about I90 revolutions per minute, the firing to take 

place under natural draft. 

The hull, constructed of mild steel, is 83 feet long between 

perpendiculars, 17 feet 6 inches breadth, molded, 18 feet 6 

inches breadth over guards, 8 feet 5 inches depth, molded, 6 

feet 3 inches draft with 35 tons of coal in the bunkers. Four 

watertight bulkheads divide the hull into five watertight com- 

partments, the fore-and-aft peaks serving as water-ballast 

tanks. The captain’s quarters are fitted forward, and the crew 

is berthed aft. 

The machinery consists of a set of diagonal triple-expansion 

engines, fitted with a jet condenser and horizontal air pump, 

developing about 275 indicated horsepower with normal 

cut-off and running at I90 revolutions per minute, using steam 

at 205 pounds pressure superheated to 250 degrees Centigrade. 

This construction of engine is a specialty of this firm, which 

was patented in 1888, and of which a great number have been 

built, varying from 70 to 600 indicated horsepower, mostly for 

river work. The engine for this boat has cylinders 11 inches, 

18 inches and 29%4 inches diameter, with a common stroke of 

14 inches. All three connecting rods work on a common 

crank-pin; all valves receive their motion from one common 
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eccentric strap, thus reducing the wearing parts as much as 

possible. The high-pressure cylinder is fitted with cut-off 

which can be varied from 56 percent, which is the normal up 

to 75 percent, which is the maximum. This arrangement is 

actuated by a small eccentric placed on the crankshaft between 

the forward main bearing and the eccentric governing the 

valve motion. It works on an ordinary double-bar link, which 

can be lifted or lowered, and gives the necessary changes in 

travel of the valve and cut-off. With this arrangement the 

engine can be forced to develop about 370 indicated horse- 

power at about 220 revolutions when working on the maxi- 

mum cut-off. This is used at places where the current is 

exceptionally strong on the upper Rhine and in the rapids 

near Bingen. : 

The cylinders are of hard, close-grained cast iron cast in 

one piece, with the valve casings and with the necessary 

flanges for pipe connections. The high-pressure valve is a 

piston valve, the intermediate valve an ordinary D valve, and 

the low-pressure valve a double-ported slide valve. 

The bed-plate and framing of the engine are of cast iron, 

secured to the engine seating in a rigid manner, as can be seen 

from the illustration. All the shafts, connecting rods, cross- 

heads, eccentric straps and all rods and levers in connection 

with the air pump gear and valve motion are of the best 

forged steel. 

The jet condenser is cast in one piece with the air pump, 

and is placed just behind the low-pressure cylinder. The air 

pump is of the horizontal type, double-acting, the rod being 

carried through the back cover, acting as the feed pump 

plunger. The bilge pump, which is of the ordinary single- 

acting horizontal type, is connected by the air pump eccentric, 

which is keyed onto the crankshaft just behind the main 

bearing. All bearings throughout the engine are of hard 

RHINE RIVER TUG. 

gunmetal, and when transmitting a rotary movement they are 

lined with high-grade white metal. The thrust block is situ- 

ated behind the engine on a rigid foundation. 

Just above the air pump and thrust block an exhaust feed- 

water heater is placed, through which the exhaust is conducted 

before being condensed. The heating surface of the heater is 

about 90 square feet, giving a rise of temperature to the feed- 

water of about 15 degrees C. 

Steam is supplied by a Scotch boiler of the river type, II 

feet long, 8 feet 9 inches diameter, with a heating surface of 

about 930 square feet. The boiler has a dome 16 inches diam- 

eter, 20 inches high, and all steam connections are taken from 

the dome through a heavy gunmetal T-piece. In the smoke- 

box is a steam superheater with a total heating surface of 
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330 square feet. The temperature, when working under ordi- 

nary circumstances, varies from 240 to 260 degrees C., and 

although not a high degree of superheat it gives an average 

of about 7 percent above saturated steam, without the draw- 

backs which come from superheated steam of very high tem- 

perature. 

On trial the vessel used forty-three hours in running from 

DIAGONAL TRIPLE-EXPANSION ENGINE FOR RIVER TUG, 

Rotterdam to Duisburg with a load of nearly 1,700 tons in 

two lighters, the coal consumption working out at 1.57 pounds 

per indicated horsepower-hour. 

Compound Non=-Condensing Machinery for a Light Side= 

Wheel Steamer. 

A set of compound non-condensing machinery for a light 

side-wheel steamer, the hull of which has been built in Ran- 

goon, but for which the design and working drawings were 

supplied by the makers of the machinery, has been built by 

Messrs. W. Sisson & Company, Ltd., Gloucester. The engines 

are of the makers’ standard design, generally similar to the 

stern-wheel engines described elsewhere in this issue. The 

cylinders are 9 inches and 13% inches diameter by 36 inches 

stroke, driving side paddle-wheels of the makers’ specially 

designed feathering float type, which has an arrangement of 

grease lubrication to the joints. Since this vessel is to ply im 

the Rangoon River, the water of which is often sandy or 

dirty, this plan of grease lubrication, in conjunction with the 

easily removable and replaceable sleeves and bushes of the 

feathering gear, is a great advantage. The boiler is of Sisson 

watertube type, the working pressure being 165 pounds per 

- square inch. A feed heater is provided, through which the 

exhaust steam from the engine is carried on its way to the 

blast nozzle in the base of the funnel, and a feed pump on the 

main engines delivers the water through this feed heater to the 
boiler. There is also an independent double-acting steam 

pump arranged with suitable connections for feeding the boiler 

or delivering water on deck for washing or fire extinguishing 

purposes. A third means of feeding the boiler in case of 

emergency consists of an automatic restarting injector. With 

this machinery a steam capstan of W. Sisson & Company’s 

special design has also been supplied, there being two hori- 

zontal steam cylinders driving a vertical capstan head through 

worm gearing, but with special arrangement for hand working 

also. This machinery was supplied complete with all necessary 

accessories, also spare gear and outfit. 



NOVEMBER, IQII. International Marine Engineering 441 

ARMORED MOTOR PATROL LAUNCHES FOR THE 
TURKISH GOVERNMENT. 

No fewer than twenty-two armored motor patrol launches 

‘of the type illustrated have quite recently been constructed at 

the Woolston Works, Southampton, of John I. Thornycroft & 

Company, Ltd., to the order of the Imperial Ottoman govern- 

ment. These vessels are intended for service in the Red Sea, 

Persian Gulf and Mediterranean Sea, and will be used for the 

prevention of smuggling and kindred purposes. They have a 

length over all of 60 feet, a beam of 11 feet, and a depth of 

5 feet 6 inches. The draft of water has been kept down to the . 

minimum, being only 2 feet 6 inches, to render them capable of 

shallow river work. The lines have been designed to give the 

best results on a shallow draft, the flat stern giving easy run- 

ning lines and keeping the stern from pulling down when going 

at full speed. The speed guaranteed as a mean of six runs on 

side of the cabin, and the seat backs arranged to hinge up to 

form top berths. The underside of the casing top has been 

lined with “Vanesta”’ wood in panels with air space to keep the 

cabin cool. Forward of the machinery space a cabin has been 

provided for the crew, with locker seats on each side to form 

lower berths and folding pipe berths with canvas bottom above. 

The boats are fitted with double canvas awnings, all fore and 

aft, carried on ridge wires and supported on wrought iron 

stanchions. Two guns have been fitted, one forward and one 

aft, of the Vickers Maxim patent 37 mm. quick-firing type, 

having water-cooled barrels. One thousand rounds of am- 

munition per boat are carried and stowed in lockers in the 

crew and officers’ spaces. 

The construction is practically similar to that adopted by the 

British Admiralty for their 50-foot and 56-foot pinnaces. The 

shell consists of two thicknesses of teak, the inner thickness 

laid diagonally and the outer fore and aft. The hull from keel 

TURKISH ARMORED MOTOR PATROL LAUNCH, 

a recognized measured mile was II knots, and this speed had 

to be maintained for a further period of two hours. 

On official trial a speed of over 11.9 knots has been attained 

with engines not fully extended. All the boats yet tried have 

been capable of a knot over the contract speed. The boats 

have proved to be very handy, and can turn a complete circle 

of about a length and a half in diameter when running at full 

speed. Steering is effected by means of a hand-steering gear 

fitted in the wheel-house, and connected to the tiller on the 

rudder head by wire rope leads. Protection has been afforded 

to the steersman by constructing the wheel-house of bullet- 

proof nickel steel. The hulls are protected against rifle bullets 

by means of bullet-proof nickel steel fitted inside. This ex- 

tends from the aft end of after cabin to forward end of the 

motor room and from the waterline to the deck. The casing 

sides also have been protected for the same length‘up to the 

height of the motor casing. The top of the motor casing is 

covered with nickel steel bullet proof at 60 degrees. 

The arrangement of the boats is compact. The machinery is 

placed in a separate watertight compartment amidships, and is 

separated from the cabins, etc., by steel watertight bulkheads. 

The main fuel tanks are carried at the forward end of motor 
space in two circular brass tanks, the top one is used as a 

service tank and supplied to the motors under gravity. Two 

reserve tanks of brass are placed in the stern compartment, and 

connected to the forward tanks by means of a semi-rotary 

pump. The total fuel capacity is about 740 gallons of kerosene 

(paraffin), giving a range of over 600 knots at full speed. 

Abaft the machinery space a cabin for officers has been ar- 

ranged, with a sofa-seat berth having cushion backs on each 

to about 4 inches above the waterline is covered with 12-ounce 

copper sheathing. The keel is of oak, with a 1%4-inch rubbing 

strip to take the wear. The boats have been built under the 

supervision of Lloyd’s surveyors, and are equal to Class A 

in their yacht register for river service. The mild steel 

armor has been tested under British Admiralty supervision. 

The main engines consist of two of the Thornycroft C/6 

type, having six cylinders 6 inches bore by 8 inches stroke. 

At 750 revolutions per minute each engine will develop 70 

horsepower, but in these boats the engines are kept back to 670 

revolutions per minute by means of a spring-controlled gov- 

ernor. The fuel used is commercial kerosene (paraffin), which 

is vaporized in a Thornycroft vaporizer heated by the exhaust. 

Starting is effected on kerosene (paraffin) by heating the 

vaporizer with a blow-lamp, or if gasoline (petrol) is available 

by running on gasoline (petrol) for a few minutes. Ignition 

is by high-tension magneto, Lubrication is effected by means 

of the drip method, a pump pumping oil into a pipe over the 

cylinders, from which it runs through nipples to each main 

bearing and connecting rod. The pipe is provided with an 

overflow into the crankcase. This method of lubrication is at 

once sure, fool-proof and extremely economical in practice. 

Reversing is effected by means of an epicyclic reversing gear. 

There is also an electric lighting set, consisting of a Thorny- 

croft M. I. kerosene (paraffin) engine, having cylinders 4% 

inches by 6 inches, connected to a Crompton four-pole direct- 

current dynamo, giving an output of 60 volts and 41 amperes at 

800 revolutions per minute. This dynamo, which can also be 

driven by a belt off the main engine, is used to light the ship 

(ten electric lamps being provided), run three electric fans and 



442 International Marine Engineering NoveMBER, IOQII. 

work the searchlight. The latter is of the Crompton type, 

with automatic and hand control, and has a projector 16 inches 

in diameter. Four of the boats were built in steel, and three 

others of the same power and of similar general arrangement, 

but of a still shallower draft (viz., 22 inches), are also of steel. 

The hulls were built complete at Messrs. Thornycroft’s 

Woolston Works, Southampton, and as they were put into 

the water they received their motors, which were made at the 

Thornycroft Company's Motor Works, Basingstoke. 

COMMERICAL MOTOR BOAT FOR CHINA. 

The motor boat Rosette illustrated herewith is of the 

shallow-draft, tunnel-stern type, her principal dimensions being 

45 feet long, 10 feet beam and 3 feet 6 inches depth. She has 

been designed by Messrs. R. Wilson & Sons, of South Shields, 

and built by Messrs. Banker & Company, of Hongkong and 

Wuchow, to the order of the British-American Tobacco Com- 

pany in Hongkong. 

The boat will be run by a Chinese crew entirely, and in 

addition there will be two Europeans in charge of and to 

negotiate the sale of the cargo at the various river side vil- 

lages, as the boat was designed and built exclusively for the 

sale of cigarettes at the various wayside villages on the 

Chinese West River and tributaries, her first run being one 

of 250 miles, and then 120 to 200 miles to the nearest supply 

base. 

The hull is divided by watertight bulkheads into four com- 

partments, the hold and engine room being amidships, and a 

large lazerette aft, fuel tanks and chain lockers being forward. 

The galleys and lavatories are arranged on the main deck aft, 

and the saloon and sleeping accommodation for the two Euro- 

peans on the upper deck. The steering wheel and telegraph 

are placed well forward on the upper deck and covered by an 

awning. To obtain all possible deck space a gangway is placed 

full length of the vessel each side. 

operate, but the engine is of the above firm’s M. E. type, and 

runs entirely upon ordinary petroleum. 

The engine cylinders are cast in pairs, and the bed-plate is 

one solid casting, upon which is mounted the whole engine and 

reversing gear (also the firm’s own make), and the cylinders 

follow the firm’s usual practice, being supported on steel col- 

umns, which method allows all stress to be taken up by the 

solid bed-plate. The engine details consist of Bosch high- 

tension magneto ignition with battery and’coil as a standby, 

with bronze plunger pumps for fuel, circulating, forced lubri- 

CHINESE RIVER BOAT ROSETTE, 

cation and bilge. The fuel pump delivers to a small reservoir, 

which feeds the three float chambers, each pair of cylinders. 

having its own vaporizing system. ‘There are no induction 

pipes, as the fuel on being vaporized passes straight into the 

cylinders. This system is also noteworthy by virtue of the 

entire smokelessness of the exhaust. Accessibility is a promi- 

nent feature, the connecting rods and pistons being removable 

through the crankcase doors, while a few minutes are sufficient 

to remove the cam shaft and valve tappets. The valves, of 

course, are all on the starboard, so that the port side is free 

from gear. This is the standard practice on all Djinn engines. 

SIX-CYLINDER, 45-HORSEPOWER DJINN PETROLEUM MOTOR INSTALLED ON THE ROSETTE, 

The machinery consists of a six-cylinder Djinn petroleum 

engine, built by Messrs. Brazil, Straker & Company, Ltd., of 

Bristol, developing 45 brake-horsepower at 800 revolutions per 

minute, giving a speed of 10 knots to the vessel when going 

“all out.” This engine was built to the order of, and under the 

special survey of, Messrs. R. Wilson & Sons, and installed in 

Hongkong by Mr. R. Wilson, Jr., who ran the vessel from 

Hongkong to Canton (80 miles), making a non-stop run with- 

out any engine or navigation troubles. Generally, no gasoline 

(petrol) is obtainable in the district in which this vessel will 

A water-cooled exhaust branch connects the exhaust outlet, 

and into this the cooling water is discharged, passing thence to 

the silencer. 

The Hamburg-American Liner Victoria Luise, which was 

formerly the Deutschland, recently made her first trip to New 

York. Since remodeling the vessel’s speed has been reduced 

to 17 knots, anti-rolling tanks installed, her passenger accom- 

modations enlarged, and in future she will be used as a cruis- 

ing steamship for extended cruises. 
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Stern=Wheel Steamer Grenfell for the Congo Mission 

Service of the Baptist Missionary Society. 

This vessel is somewhat similar to the Endeavor, built for 

the Baptist Missionary Society for their Congo Mission service 

in 1905, and as illustrated in the November, 1910, issue of 

INTERNATIONAL MARINE ENGINEERING. It is, however, a smaller 

vessel, since it is to be used for pioneer work in the upper 

reaches and tributaries of the river, where the Endeavor can- 

not be navigated. The general arrangement is shown in the 

drawing. The length over all is 68 feet, between perpendiculars 

60 feet, the molded beam is 11 feet, the molded depth 3 feet and 

the draft 1 foot 6 inches: The hull is of steel throughout, and 

all this, together with the sundry iron work,is galvanized. Spe- 

cial attention ought to be directed to the novel design of this 

hull. In order to secure strength and lightness the’ usual 

gunwale angle is dispensed with, and the sheer strake is 

curved and brought inboard to form the deck stringer. The 
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stroke, and driving two separate paddle wheels, the crankshafts 

being coupled by a drag link. This design has substantial 

advantages over the usual type, being light, compact and less 

liable to interference or damage; the passage of steam from 

one cylinder to another is very direct and the drainage of the 

cylinders excellent. The arrangement of separate wheels and 

crankshafts secures flexibility, and therefore much less risk 

of injury if the hull is subjected to any special strain or dis- 

tortion takes place. As will be noticed from the illustration 

the framing is comparatively light, and yet quite efficient 

owing to the special design, as it is triangulated in two planes 

and the materials employed are cast steel and malleable steel 

only. The connecting rod bodies are tubular for lightness; the 

steam distribution valves are both of the piston type, and the 

valve gear of the makers’ specially designed single fixed 

eccentric or elliptic type. This gear has been exclusively 

adopted by them owing to the very satisfactory results obtained 

with it in actual work extending over a number of years. It 
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STERN-WHEEL STEAMER GRENFELL, BUILT FOR CONGO MISSION SERVICE. 

maximum radius of the curved part is about 6 inches, and the 

coamings are placed where the curve runs out into the flat 

portion of the deck stringer, and this is shown in the plan view 

above. The trussing is of special design, having vertical tubu- 

lar pillars which combine strength and lightness. The upper 

and shade decks are of teak, the former laid on two thicknesses 

breaking joint, and the latter covered with waterproof canvas. 

The cabin and conveniences are of teak, and arranged as 

suitably as possible for ventilation, as the climate is a hot and 

very trying one. The contract was placed by the society with 

W. Sisson & Company, Ltd., of Gloucester, who constructed 

the machinery, designed the hull and supplied the working 

drawings thereof to the builders, Messrs. Salter Bros., of 

Oxford. The vessel throughout was inspected during con- 

struction ‘by the Rev. F. Longland, who came to England for 

this purpose and has since returned to the Congo, where he 

will supervise the reconstruction of the vessel and put it into 

active service, 

The machinery is arranged on the middle line of the vessel, 

and consists of a set of the makers’ specially designed com- 

pound non-condensing engines, having partially superposed 

cylinders 6%4 inches and 10% inches diameter by 30 inches 

gives an excellent steam distribution, the loads on the parts are 

light and the surfaces ample, so that the wear is exceedingly 

small, while there are no sliding working parts, but pin joints 

either bronze bushed or made with adjustable brasses, so that 

the adjustment is very simple. Owing to the light loads on 

the parts the handling of the engine is rendered very easy 

indeed. 

The paddle-wheels are of the makers improved light framed, 

feathering float type, with their patent system of grease lubrica- 

tion applied to the working joints of the feathering gear. 

The boiler is of the makers’ special watertube type for 175 

pounds working pressure, constructed throughout of best mild 

steel, the tubes being of seamless steel, all straight and of the 

same length. The steam drum is made specially large, so as 

to give ample steam space required for the long-stroke slow- 

running engine. The two water drums are formed of welded 

steel tubes pressed into a lune-shaped section, so that there are 

no longitudinal riveted joints. The steam drum is of sufficient 

diameter to admit of the tubes being inserted and both ends 

expanded from it. This design of watertube boiler has ample 

steam space, water capacity and free surface, so as to avoid 

priming, there being also no necessity for any automatic 
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feeding arrangement, while the grate area and furnace capacity 

are ample, thus enabling inferior fuel to be utilized. In the 

present case the furnace fittings are arranged for burning 

wood, this being the only fuel available. 

Seamless Steel Shallow Draft Motor Launches. 

A motor launch for commercial and general purposes in the 

Straits Settlements is manufactured by the Seamless Steel 

Boat Company, Ltd., Wakefield. The launch illustrated is 24 

SHALLOW-DRAFT SEAMLESS STEEL LAUNCH, 

feet long, 5 feet 6 inches beam and 2 feet 6 inches depth. The 

boat has a tunnel stern and is fitted with a two-cylinder 

10-horsepower kerosene (paraffin) motor, which gives the boat 

a speed of 8% miles an hour when loaded to a draft of 1 foot 

2 inches. 
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STERN=WHEEL STEAMER FRANCESCO SALLES. 

One of the large stern-wheel steamboats built last year in 

England was the Francesco Salles, built by Messrs. Cammell 

Laird & Company, Ltd., at their Birkenhead Works for the 

Madeira Mamore Railway Company of Paris, under the in- 

spection of J. Ward, Esq., naval architect and consulting engi- 

neer for the railway company. The principal dimensions of the 

' boat were as follows: 

ILETIN Ort oI, cocococodocdon00e MaDe 

Breadth eimoldedeeeeeerener rere emeseiiect 

Depth to main deck.......... .... 5 feet 6 inches 

The hull is built of mild steel of the highest quality and 

subjected to Lloyd’s tests, and is divided transversely by ten 

watertight bulkheads and longitudinally by one bulkhead ex- 

tending from stem to stern, and in the way of the boilers by 

two extra longitudinal watertight bulkheads, thus forming in 

all eighteen watertight compartments, the bulkheads being 

specially arranged to stiffen the vessel against damage by strik- 

ing floating logs, etc., and to minimize the danger of sinking. 

Nine of these compartments are suitable for carrying general 

cargo—four for coal or wood fuel, while the remainder act as 

store rooms and buoyancy chambers. 

Sleeping accommodation has been provided in the promenade 

deck for fourteen first class passengers, arranged in two-berth 

cabins, and for the captain, pilots, mate and steward, while the 

engineers, boatswain, cook, seamen and firemen, etc., have 

spacious accommodation on the main deck. The principal 

deck-houses are of teak fitted with jalousie windows and 

doors, the tops being fitted with expanded metal, thus afford- 

ing ample ventilation. 

The dining accommodation consists of one long table with 
seats for about thirty-two persons, and one smaller table with 

seats for twelve persons, both arranged in convenient positions 

to the pantry and galley. The plumbing arrangements are 

LARGE STERN-WHEEL STEAMER FRANCESCO SALLES, 

Shipbuilding Returns. 

The Bureau of Navigation reports 92 sail and steam vessels 

of 23,282 gross tons were built in the United States and 

officially numbered during the month of September, of which 

nearly 80 percent was built on the Great Lakes. During the 

quarter ended Sept. 30, 350 sail and steam vessels of 56,217 

gross tons were built, which is only about 60 percent of the 

tonnage built during the corresponding quarter last year. 

Lloyd’s Register of Shipping reports that, excluding war- 

ships, there were 493 vessels of 1,446,317 gross tons under 

construction in the United Kingdom at the close of the quar- 

ter ended Sept. 30, which exceeds by 292,000 tons the tonnage 

under construction during the corresponding quarter in 1910. 

very complete, having a system of steam bilge ejectors, each of 

about 20 tons capacity per hour, connected to the principal 

compartments, having a line of steel piping with gunmetal 

valves communicating between ejectors and boilers. 

The vessel is provided with a powerful combined steam and 

hand-capstan windlass, one large steam winch of Messrs. 

Clarke Chapman’s make, combined steam and hand steering 

gear fitted forward of Messrs. Donkins’ make, a complete in- 

stallation of electric light on the double-wire system, and an 

outfit of anchors and chains, bollards, fairleads, mooring pipes, 
seamless steel boats, life belts and life buoys, oil lamps, com- 

passes, bells, spanners, and everything necessary to complete 

the hull in a first-class manner. 

The machinery consists of a set of compound surface- 



NovEMBER, IQII. International Marine Engineering 

condensing engines, steam being supplied by two boilers, con- 

structed for a working pressure of 150 pounds per square inch. 

The cylinders are 18 inches and 38 inches diameter by 5 feet 

stroke, made of hard close grained cast iron and fitted with 

flat type side valves; the pistons are of cast iron, having large 

bearing surface on lower edges and fitted with spring packing 

rings. The slide valve gear is of the locomotive type, with slot 

links bushed with phosphor bronze, the weigh shafts and levers 

being of forged steel. The condenser is of cast iron, having 

ample cooling surfaces and fitted with brass tubes and tube 

plates; the oil circulating and feed pumps are all of the inde- 

pendent type. The boilers are of the locomotive type, fitted 

with large furnaces, suitable for burning either coal or wood 

fuel, the heating surface being about 1,800 square feet; all the 

necessary manholes and mudholes are fitted for access, also 
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smokebox and steam mountings, etc. The paddle-wheels are 

about 17 feet in diameter, fitted with twelve elm floats, which 

are capable of being reefed; the arms are securely bolted to 

cast steel centers, keyed to the paddle shaft. It was originally 

intended that the vessel should be erected, dismantled and 

packed for shipment, but unfortunately, owing to a strike of 

workmen, was delayed, with the result she was too late for the 

season on the route she was built for, and had to be placed 

on another of the railway company’s numerous routes, thus 

necessitating the vessel being completed and tried under weigh 

in England. 

On the official speed trial, which took place in the River 

Mersey, she developed a speed of nearly 12 knots, which was 

considered highly satisfactory by the owners’ 'representatives. 

After completion of trials the vessel was placed in dock and 

the paddle-wheels taken adrift, funnels removed and stowed, 

together with all movable gear, vessel ballasted and after- 

wards boarded up and otherwise prepared for the towage to 

Brazil, where the boarding was removed and the machinery, 

etc., fitted up ready for service. 
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STERN=WHEEL MOTOR BOATS.* 

BY LEWIS C, ALLEN, 

Along the Ohio and Mississippi rivers alone there are thou- 

sands of stern-wheel boats—work boats used for herring fish- 

ing, clam shell gathering, towing and carrying passengers. 

These industrial boats are driven by internal combustion en- 

gines, and are much larger than pleasure boats. They are 

real competitors of the large steamboats in many instances. 

About twenty years ago the single-cylinder horizontal 

stationary gasoline (petrol) engine was adapted to the pro- 

pelling of shallow-water, stern-wheel boats, using two long 

drive belts, a countershaft, chain and sprockets. Countless 

of the same horsepower running at a speed of from 350 to 

800 revolutions per minute, using the same method of speed 

reduction, and an investigation will show belt and chain trans- 

mission is more efficient than gear transmission. Then, too, 

the long shaft running fore and aft necessary with a gear 

transmission binds with the roll of the boat, and much care 

must be used in lining up the shaft, because of the necessity 

of great accuracy in meshing the gears. 

The heavy fly-wheels of a horizontal engine balance the 
wheel, and are a decided advantage in a tight place, when 
the load is thrown on the engine suddenly, because the stored 
energy in the fly-wheels acts against the momentary over- 

load. The acceleration or starting curve of a single-cylinder 
engine is sharper than that of a multi-cylinder. This enables 

KEROSENE (PARAFFIN) ENGINED RIVER BOAT USED AS A FERRY. 

attempts have been made to improve on this combination, but 

so far with small success in the large sizes. 

At first sight this style of drive would appear to be about 

the most undesirable way of propelling a boat by an internal 

combustion engine, taking up, as it does, so great a portion 

of the available room on a boat, and making a load for a 

boat in itself by reason of its great weight; but in shallow 

draft boats all ordinary forms of propelling are disqualified 

because of lack of water under the boat to operate the blades 

in. This lack of water and space is still further augmented 

by the tendency that all boats have to sink at the stern, or 

draw down, as it is called, while running. 

A great many attempts have been made to supplant the 

single-cylinder horizontal engine and its belt drive with a 

multi-cylinder engine and gears; but the single-cylinder hori- 

zontal engine, with all its drawbacks, has proved very efficient 

for this work. This is due in part to its slow speed and 

heavy fly-wheels. Then, too, you get a slight slippage of the 

belts on the pulleys under a sudden strain, and this is an 

advantage, although it would not seem so until you stop to 

think that the shock of reverse and starting must be absorbed 

somewhere. 

An engine running at 200 revolutions per minute can be 

harnessed to a stern wheel running 35 to 50 revolutions per 

minute with less loss of power than a multi-cylinder engine 

* From The Gas Engine. 

this type of engine to gain its speed with greater dispatch in 

starting, and also helps it to resist the tendency to reduce 

speed when under an overload. In towing, the strong im- 

pulse of a single-cylinder engine at each explosion carries the 

boat along much better than a number of weaker impulses. 

The river men call this “grit,’ and they claim the single- 

cylinder engine has more towing “grit” than a multi-cylinder 

engine of the same horsepower. 

The cost of repairs on a single-cylinder engine is low, be- 

cause every part is large and strong, and the belts absorbing 

the sudden shocks, as they do, make the replacements on this. 

form of transmission few and far between. Friction clutches 

are used on the larger sizes of single-cylinder engine equip- 

ments to accomplish the reverse, and the wooden friction 

blocks also help to absorb the sudden stresses and protect the 

engine. It is true that the multi-cylinder engine occupies less 

space and is lighter in weight, but the disadvantages are so 

many that the actual proportion is mtich in favor of the 

single-cylinder engine. Then, too, the single-cylinder engine 

is the simplest and least complicated engine of the two to 

operate, which is a factor on the rivers, where mechanics 

are few. 

A common form of complaint against the single-cylinder 

engine—the vibration—can be overcome by the use of a 

throttling governor engine in harness with a staggered wheel. 

The throttling governor engine most commonly used is a 

combined fuel type of engine, and burns either kerosene 
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(paraffin) or gasoline (petrol) or both, changing from one 

to the other without stopping the engine. 

The most successful combination of belt and chain harness 

for horizontal, single-cylinder engines consists of a very wide- 

faced steel split driving pulley, fastened to the main shaft, 

which projects about half the distance through the pulley. 

A rubber disk is inserted so that it fits over the end of the 

main shaft; a second piece of shafting, long enough to reach 

an outboard bearing on the gunwale of the boat, is butted up 
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be used instead of a chain drive, but they.are hard to keep in 

line and do not balance up as well. Being rigid on double 

centers they break much easier than a chain and give much 

more trouble when two pitmans are used. Rubber blocks and 

springs back of the boxes have been tried in an effort to elim- 

inate this feature, but without the success anticipated. Sev- 

eral ratios of reduction are used. Generally the sprockets 

and chain do the major portion of the reducing, the propor- 

tions used being 4 to I in a great number of cases. 

MOTOR PACKET BOAT USED ON AMERICAN RIVERS. 

against the rubber disk. This arrangement will not. cause 

trouble when the boat rolls, as would a solid main shaft and 

outboard bearing; and it is not hard to keep the bearings in 

line. The cylinder end of the engine is placed toward the 

bow of the boat, and the the two drive belts (both on one 

side of the engine, as they are) enable the operator to get 

to all parts of the boat without going through the belts. The 

two belts can be carried close to the wall or bulkhead of the 

engine room, and the amount of space available on the boat 

for other purposes is greatly increased. The cross-belt is 

used for the “go-ahead” drive, because it has more grip on 

Loose pulleys, in combination with a tight one, are used in 

place of friction clutches in some cases, especially on the 

smaller sizes of boats. They have the advantage of being 

lighter and cost much less, but are not successful on wide 

belts, as the belts are too hard to shift. Reverse gears, such 

as are used in oil-field and marine work, have been tried, both 

on the main shaft and on the countershaft, also in connection 

with a large spur gear fastened to the bed of the engine; but, 

as a rule, they are not successful. 

A large part of the trouble on a stern-wheel boat comes 

from the stern-wheel flanges cutting their keys and breaking 

TYPICAL METHOD OF HANDLING FREIGHT BY A MOTOR PACKET BOAT. 

its pulleys as well as to eliminate the necessity of running the 

drive along the working side of the engine. — 
The stern bulkhead countershaft carrying two friction 

clutch pulleys should be at least 20 feet on centers from the 

engine shaft. The sprockets and chain, being located on the 

side of the boat opposite the belt drive, are almost an exact 

balance for the belts and pulleys, and by setting the engine a 

little off the center of the boat along the keel line a perfect 

balance can be obtained without using ballast. Pitmans can 

their fastenings. This can only be remedied by substituting 

a hexagon shaft for a round shaft, as is done in steamboat 

practice. The strain on the wheel is further increased if the 

wheel is set too close to the stern bulkhead, as the water 

piles up on the wheel in making a quick reverse and adds 

greatly to the strain and also retards the speed of the boat in 

going ahead. The wheel should dip in the crest of the first 

wave back of the bulkhead. This wave is caused by the for- 

ward motion of the boat and consists of solid water coming 
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from under the boat, and gives a much better purchase for the 

wheel than if it were set closer. 

The advocates of a bevel gear driven wheel mention the 

split or double wheel with staggered paddles as an advantage; 

and anyone using it (and it can be used just as well with a 

chain drive) will find it reduces the vibration of the boat 

materially—and it is a wonder that more of the wheels are 

not built double. 

The amount of dip to give the paddles is a question that 

causes serious thought. One manufacturer shows in his 

catalogue an adjustable stern-wheel bearing that raises 

and lowers the wheel, and means for tightening the 

chain can be provided with this bearing. There is an- 

other way of regulating the dip that has lately come into use. 

Tanks or bulkheads are built in the bow of the boat, and a 

small centrifugal pump with a two-way connection enabling 

water to be pumped in or out is installed and can be driven by 

belt from the engine. Water as ballast can then be used to 

trim the boat. Experiments then will give the proper dip for 

greatest efficiency. Some use side tanks also, as a boat that 

is heeled over will not run as well as a boat in full trim. 

One of the most common mistakes made by builders is to 

hog-chain the boat as they would a small steamboat. Just 

remember that the weight of machinery comes in a very dif- 

ferent part of the boat in this case. Put your hog-chain 

braces in with some idea of taking care of the weight of the 

engine, and not with the idea of making the boat look like a 

steamboat. If you run timbers across the boat under the en- 

gine to form a saddle and swing this saddle on auxiliary 

braces running to the main chain braces it will strengthen the 

boat and eliminate some of the vibration. 

SIROCCO FANS FOR FORCED DRAFT ON THE CHESTER. 

boat, designed originally to use combination machinery, con- 

sisting of reciprocating and turbine engines, steam being sup- 

plied by watertube boilers using oil as fuel. This type of 

propulsion was éxpected to add much to the efficiency of this 

method of transportation. The boilers are fitted with a me- 
chanical draft equipment, consisting of two full-housed, right- 

hand, top-vertical discharge, single-inlet Sirocco fans, with 

direct-connected 5-inch by 5-inch vertical inclosed self-oiling 

| ay Van) 

LARGE 

RENEWAL OF NAVIGATION 
RIVER. 

ON THE MISSOURI 

Attempts have been made during the last year to re-establish 

navigation of the Missouri River by the organization of the 

Kansas City Missouri River Navigation Company. This com- 

pany has purchased two shallow-draft passenger and freight 

boats, both of which are of the tunnel type, arranged for 

screw propulsion. The first of these boats is the Chester, 

which has been remodeled from a stern-wheel boat to a tunnel 

RIVER STEAMER (CHESTER) REMODELED FROM A STERN-WHEELER TO A TRIPLE-SCREW TUNNEL BOAT. 

steam engines, 

Detroit, Mich. 

The other boat of this company’s fleet is the A. M. Scott, 

which was illustrated and described in our November, 1910, 

issue. She is a light-draft steel towboat, 150 feet long, 26 

feet beam, with a depth of 5 feet, equipped with triple- 

expansion condensing engines of 700 horsepower, driving twin 

screws, which give the boat a speed of 15 miles per hour. She 

was built by the Chas. Ward Engineering Works, Charleston, 

W. Va. 

supplied by the American Blower Company, 
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Tungku Miriam, a Shallow=Draft 63=-foot Motor Vessel 

for the British Colonies. 

BY J. RENDELL WILSON. 

The Tungku Miriam is a shallow-draft vessel of an in- 

teresting type, recently designed, built and engined by Messrs. 

John I. Thornycroft & Company, Ltd., to the order of the 

Crown Agents of the Colonies, under the supervision of 

Messrs. Flannery, Baggallay & Johnson, who are the consult- 

ing engineers to the Crown Agents. She has not long since 

taken up her station on the Pahang and Perak Rivers in the 

Federated Malay States, where she is used for carrying officers 
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roof of the permanent asbestos-covered wooden awning right 

forward, which is mounted on steel tubing, and in its turn 

sheltered from the sun’s rays by a smaller awning. This ar- 

rangement gives the helmsman an excellent outlook over dis- 

tant low-lying banks. The main awning is also used as a 

promenade deck, wire guards being fitted. 

Her machinery, which is arranged just abaft of amidship, 

consists of a six-cylinder Thornycroft gasoline-kerosene 

(petrol-paraffin) engine of the four-cycle type, driving two 

propellers on one shaft in a tunnel, through a clutch and re- 

verse gear. The cylinders are each 6-inch bore by 8-inch 

stroke, and 70 horsepower is developed at 560 revolutions per 

TUNGKU MIRIAM, A POWER CANOE FITTED WITH A 90-HORSEPOWER THORNYCROFT MOTOR. 

and supplies. Her prototype, by the same builders, was the 

Spider, a rather smaller boat on the same lines, that has been - 

running for about four years on the Cross River in Southern 

Nigeria, during which period she has successfully run in the 

neighborhood of 50,000 miles without a breakdown, in charge 

of two native engineers under the supervision of a white officer. 

Tungku Miriam is built of steel and the hull is entirely 

open, with the exception of a short flush-deck forward. She 

is 63 feet 2 inches long over all, with a molded breadth of 9 

feet and a depth of 2 feet 10 inches. Her draft with a load 

minute on kerosene (paraffin) fuel, gasoline (petrol) being 

only used for starting if required. Under normal conditions 

the engine is run at 450 revolutions per minute. 

The engine follows the latest Thornycroft marine practice, 

with the exhaust and inlet valves arranged on the port side. 

The reverse gear is controlled by a wheel, a couple of turns 

being sufficient to send the vessel from full speed ahead to 

direct astern. On the port side, between the reverse gear and 

the engine, the control levers are arranged on a perpendicular 

east iron standard, directly overhead of which is a speaking 

STARBOARD SIDE OF THE TUNGKU MIRIAM’S THORNYCROFT MOTOR, SHOWING REVERSE GEAR, 

of 4 tons is but 14 inches, the hull being quite flat-bottomed 

excepting right forward. The hull is divided by six water- 

tight bulkheads, and the boat will float with any two com- 

partments flooded. 

It is interesting to note that three semi-balanced rudders 

have been fitted, which give her excellent maneuvering quali- 

ties, rendered necessary by the winding nature of the rivers 

on which she is working. The steering control is carried to the 

tube carried from the steering wheel. On either side of the 

machinery is a large oval-shaped brass fuel tank, with gages 

and safety devices, yet leaving ample room for the engineers 

to work. The exhaust gases are carried to a water-cooled 

silencer on the awning, just abaft amidship. 

On her trials Tungku Miriam attained a speed of very nearly 

12 knots over the measured mile, and when towing a 25-ton 

barge she made 6.35 miles an hour. 
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LIGHT DRAFT TUG MARIA HENDRIKA III. 

BY D. KOOIJMAN. 

Steam tugs designed for light draft river work and harbor 

onstruction, with, at the same time, sufficient sea-going quali- 

ties to enable them to do some towing at sea, have been con- 

structed by J. Constant, Kievits & Co., Ltd., Dordrecht, Hol- 

land. One of these tugs is shown in Fig. 1. The vessel has 

been built in excess of Lloyd’s rules and has been classed 

100 At for towing purposes. Her principal dimensions are: 

Lomein, Over alll,ccovavdc000000 100 feet 

Length, between perpendiculars 91 feet 10 inches 

IDSA, NOMA 5 s00000000000000¢ 18 feet 8 inches 

Breadth oldediereeneenrererrr 18 feet 8 inches 

The draft is 7 feet aft, and on a mean draft of 5 feet 10 

inches she carries 10 tons of coal. The total bunker capacity 

is 50 tons. In fore-and-aft peak tanks 15 tons of fresh water 

can be carried for boiler-feeding purposes; these tanks are 

connected with the donkey pump, and the feed pump can take 

the fresh water from the after peak tank. At the sides of the 

boiler side bunkers are situated, having large square hatches 

on deck, and these side bunkers are connected together by a 

International Marine Engineering NovEMBER, IOQII. 

engine and boiler space. They extend in one piece from the 

keel to the deck stringer plate. The reverse frames are 2 

inches by 2 inches by 5/20 inch across the top of floors only. 

Floor plates 10 inches by 5/20 inch are fitted to every frame. 

The boiler and engine bearers are 5/16 inch, the latter in 

one plate. The watertight bulkheads are 5/20 inch, their 

stiffeners are 2 inches by 2 inches by 5/20 inch. There is a 

keelson 5/20 inch, made intercostal with two angles 2% inches 

by 2% inches by 5/20 inch on the topside. Under the boilers 

there are on each side 12 inches intercostal plates, thickness 

5/20 inch, secured with two angles, 2% inches by 2% inches 

by 5/20 inch, to the hull plating, and with two such angles 

riveted to the top. Under the engine the floor plates extend 

to the underside of the engine seat. These floor plates are 

riveted to the top plate, which is 1% inch, with two angles, 3 

inches by 3 inches by 3 inch. 

The engine is bolted to the top plates by 25 bolts 34 inch 

diameter, and of which twenty pass through the angles. In- 

tercostals of 3@ inch steel plates are worked under the en- 

gines in way of the holding down bolts, secured to the shell 

and top plate by double angles 3 inches by 3 inches by 3 inch. 

There is one side stringer, extending all fore and aft of double 

2% inches by 2% inches by 5/20 inch angles, riveted back to 

FIG. 1.—RIVER TUG MARIA HENDRIKA III. 

cross bunker, which has a tunnel for communication between 

the engine room and stokehold. On the top of the cross 

bunker, the towing post and steam winch for hawsers are 

placed; the post is equipped with three double spring loaded 

tow hooks, and the winch is so arranged that the steel wire 

ropes can be lodged on the long barrels when the ropes are 

taken in, and has also two cast iron drums to maneuver the 

manila hawsers. 

The arrangement necessary to lodge a crew of ten has been 

a point of special consideration. The officers are berthed for- 

ward of the boiler space under the deck, a wide staircase lead- 

ing from the steel deckhouse forward of the boiler casing. 

The saloon is fitted in mahogany, with seats at the sides and 

two small cupboards, and a teak skylight over the saloon. 

There are separate cabins for the master and engineer, and 

a double-berthed cabin for the mate and second engineer. On 

the port side in the steel deckhouse is the galley. The crew is 

berthed aft in one compartment. 

HULL CONSTRUCTION. 

The bar keel is 5 inches by 1% inches, the stem of hammered 

steel 3% inches by 2 inches. The stern frame is in one piece 

of hammered steel, 5% inches by 2% inches, the frames are 

2% inches by 2 inches by 5/16 inch, and are double in the 

back and to the double lugs; they are bracketed to the bulk- 

heads and are connected at the ends of the vessel with 

5/20 inch plates forming breast hooks. 

The main deck beams are 3 inches by 2 inches by 6/20 inch. 

In the engine and boiler rooms they are 3% inches by 2 inches 

by 6/20 inch fitted on every frame and connected to the 

frames by steel bracket plates 12 inches by 12 inches by 5/20 

inch. ‘The shell plating on the sides and bilges is of 5/20-inch 

plate, the sheerstrake 3/20-inch. The bulkhead strake is 5/20 

inch. The deck forward of the boiler room is of pitch pine 

3 inches by 4 inches, after the boiler bulkhead it is of steel 

check plating 5/20 inch. The side plates of the boiler cas- 

ing are 3/16 inch, with stiffeners 21% inches by 2 inches by 

5/20 inch, the top plate 3/16 inch check plate. 

PROPELLING MACHINERY. 

The main engine and boiler have been built by Maschine- 

fabriek ‘“Bolnes,” v/h. J. H. van Cappellen in Bolnes, near 

Rotterdam. The main engine shown in Fig. 4 is of the 

direct-acting, inverted cylinder, triple-expansion type, having 

cylinders 12 inches, 1714 inches and 29 inches in diameter, 

with a common stroke of 15 inches. All valves are worked 

by the Stephenson’s overhung link gear, the reversing of the 

engine being operated by a handwheel. The engine cylinders 
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are cast separately. The high and intermediate-pressure cyl- 

inders are fitted with a piston valve, provided with solid cast 

iron packing rings. The upper ends of the piston valves 

are 1% inch larger in diameter than the lower part, so as to 

take out the valves easily from the topside. Liners of hard, 

close-grained cast iron are fitted in the intermediate-pressure 

and high-pressure steam chests, held down by the covers on 

the top and bottom side. The low-pressure cylinder is fitted 

LINE 

LINE 

FIG, 2.—INDICATOR DIAGRAMS. 

with a double-ported slide valve. The steam passages and 

pipes are designed for moderate steam velocities, when the 

engine is turning at about 200 revolutions. The minimum 

thickness of the cylinder walls of all cylinders is 14% inches. 

The cylinders are fitted together, and to their supports, by 

34-inch bolts, driven into reamed holes. The clearances at 

CUT-OFF BOTTOMS(DE 

SE eee 

a | 
a 63h — — » 

CUT-OFF TOPSIDE 

£1G. 3.—DIAGRAM SHOWING STEAM DISTRIBUTION IN HIGH-PRESSURE 

CYLINDER. 

top and bottom are, in the high-pressure cylinder, 3/16 inch 

and % inch; in the medium-pressure cylinder %4 inch and 

5/16 inch, in the low-pressure cylinder 3 inch and ¥% inch. 

Relief valves, with a minimum diameter of 2 inches, with 

brass valves and seats and adjustable protected steel springs, 

are fitted to each end of each cylinder; % inch-drain cocks 

are fitted to the cylinders and receivers, thus from the high- 

pressure receiver a pipe leads to the casting on the ship’s side 

for the circulation suction valve, to serve for heating the cir- 

International Marine Engineering 451 

culation water in freezing weather; the other pipes are led to 

the condenser. A two-way cock, rt inch bore, may pass steam 

to the intermediate-pressure and low-pressure receivers for 

starting purposes. ‘The steam for this cock is taken from 

the main steam pipe after the engine stop valve. 

The engine framing consists of three front columns of 

forged steel 3 inches in diameter; the back columns are cast 

on the condenser and fitted with close-grained cast iron guide 

plates securely bolted on. Between the guide plates and the 

condenser columns water may circulate for cooling purposes. 

The pistons are of sound cast iron, 4 inches deep, fitted with 

Ramsbottom cast iron springs. The junkrings, very stiff, are 

held down with 34-inch steel bolts. The piston rods are of 

Siemens-Martin steel, 234 inches in diameter; the crossheads 

are of forged steel, with pins 3%4 inches diameter by 3% 

inches long, forged solid with the crossheads. The piston rod 

is fitted to the crosshead with a taper of I in 4, with a 

shoulder of 1/16 inch, being the same at the attachment to 

the piston. The piston rod screws are 2 inches. To the 

FIG. 4.—MAIN ENGINE, 

crossheads are secured cast steel slippers, the slippers directly 

running on the cast iron slides. The crosshead pins are all 

hardened and truly ground. The connecting rods are of 

mild steel, forged from a solid bloom without welds. The 

top end is forked to take the crosshead brasses. The length 

from the center of crank pin brasses to center of crosshead 

brasses is 2 feet 11 inches; the diameter at the crank end is 

3 inches, tapering to 234 inches at the crosshead end. The 

crank pin brasses are of brass lined with white metal. The 

brasses were carefully tinned before the white metal was 

poured in. The crosshead brasses are of gun metal, not lined. 

The diameter of the crank pin is 5% inches, the length of 

same 6 inches. 

The crankshaft is 5% inches in diameter, of forged steel, 

in one piece. The cranks are set at 120 degrees, with the 

high-pressure crank leading. The breadth of the arms is 

6% inches, the thickness 3% inches, the flanges of the shaft 

are 10% inches by 1% inches thick. The thrust shaft is 5% 
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inches in diameter under the collars, at the ends the shaft is 

514 diameter. The thrust bearing is of the horseshoe type. 

There are five cast iron shoes, lined on both sides with white 

metal 3¢ inch thick. On the shaft are six collars, diameter 

10% inches. The bearing surface is 220 square inches, giy- 

ing at 10 knots from the mean normal thrust a pressure per 

square inch of 45 pounds. The bottom of the block forms 

an oil bath; this oil is cooled by water from the circulating 

The bearing surfaces are all well grooved for lubri- 

cation. On each side of the thrust block is a bearing lined 

with white metal to support the weight of the shaft. The 

intermediate shaft is of the same quality as the crankshaft; 

the diameter is 544 inches. There is one intermediate shaft 

bearing, 8 inches long, of cast iron, lined with white metal 

in the lower half. ‘The tail shaft is also of steel, 6 inches 

smallest diameter. The stern tube is made of cast iron, with 

a flange at inner end, by which it is attached to the bulkhead. 

The cast iron bush at the outer end is lined with white metal, 

and the cast iron packing gland is also lined with white metal. 

The engine bed plate is of the box style of cast iron, bolted 

to the engine seat. The flat-bottomed bearings are of cast 

iron lined with white metal; the bolt holes are bored half in 

the brasses and half in the bed plate, so as to prevent the 

brasses from shifting. At the after end of the engine a turn- 

ing gear is placed; a worm wheel is keyed on the flanges of 

the crankshaft and thrust shaft, the cast iron worm is keyed 

to a steel pin which may be turned by a wrought iron ratchet. 

The worm is arranged to be put in and out of working posi- 

tion easily. The high-pressure and intermediate-pressure 

steam valves have solid rings, which are arranged to have a 

little play on the valves; the valve spindles are 1% inches in 

the valve and 2 inches in the stuffing-boxes. The spindles are 

screwed with checknuts into the part sliding in the guide. 

The guide has phosphor bronze adjustable bearings. The low- 

pressure valve is double ported, and has a web at the back 

to keep the valve up to face. 

The valve gear is of the Stephenson overhung type; this 

type was chosen because the steam distribution is in this case 

better than when the center of the valve spindle coincides with 

the center of the eccentric rod. In the latter case the steam 

admission on the top side of the piston is always later than on 

the bottom side. When the links are overhung the cut-off 

at top side and bottom side are very nearly equal, or at bottom 

side a little later, which arrangement is better. In Fig. 3 a 

diagram is shown, from which may be seen that the steam 

admission on both sides of the pistons are nearly equal. 

The engine is reversed by means of a hand-wheel which 

turns a threaded rod. By five turns of the hand-wheel the 

levers are changed from full ahead to full astern. Due to the 

balanced high-pressure and intermediate-pressure steam 

valves the engine is very easily reversed. All bearings of 

the valve gear are adjustable, the high-pressure drag rod lever 

is provided with means for easily altering the steam admis- 

sion in the high-pressure cylinder without stopping the engine 

and without altering the cut-off in the intermediate-pressure 
and low-pressure cylinders. 

The condenser is of cast iron, and is connected to the bed- 

plate with a horizontal joint. The back columns are cast on 

the condenser. The tubes, of solid drawn brass, are 34 inch 

in diameter by No. 18 W. G.; they are packed in the tube 

plates by cotton packing and screwed glands. The tube plates 

are of rolled brass and 7% inch thick, the center plate is % 

inch thick. There are 336 tubes, which are 7 feet 9% inches 

long between tube plates, giving a cooling surface of 515 

square feet. A feed heater is bolted to the top of the con- 

denser, the feed-water is therein heated by the exhaust steam; 

it is further heated in a second feed heater by steam from the 

intermediate-pressure receiver, which is led into a coil. A 

baffle plate is fitted opposite the exhaust steam inlet, a dis- 

pump. 

tribution plate is fitted between the two tube nests over three- 

fourths of the length of the condenser, so that the exhaust 

steam must flow from the aft end to the fore end of the 

condenser and then to the air pump inlet. The cooling water 

circulates two times through the condenser. The suction and 

delivery pipes for the cooling water are 3 inches in diameter. 

There are two small doors 5 inches diameter in the con- 

denser to sight the tubes. 

The single-acting air pump is of the Edward type, 10 inches 

in diameter, the stroke being 714 inches; the pump chamber, 

the piston, the gland, neck bush, head valve seats and guards 

are of bronze, the rod of gunmetal. There is a weir to keep 

2 inches of water over the head valves. The bottom of the 

pump is 6 inches below the bottom of the condenser. The 

waste pipe is 314 inches in diameter; to the bottom of the hot 

well a 134-inch pipe with valve is fitted. The circulating pump 

is double-acting, 614 inches in diameter by 7% inches stroke, 

with bronze chamber, piston, gland, neck bush, suction and 

delivery valve seats and guards. The rod of gunmetal, the 

valves of rubber. The feed pump is single-acting, 214 inches 

diameter by 7% inches stroke; the ram, of bronze, is rounded 

at the bottom; the air vessel has a capacity of four times 

the capacity of the pump. The bilge pump is of the same size 

as the feed pump, but is not provided with an air vessel nor 

with a relief valve. The pumps are driven from the low- 

pressure crosshead by cast steel levers of the T form. 

The right-handed propeller is of cast iron in one piece. 

The diameter is 5 feet 11 inches, the pitch 5 feet 4 inches, and 

the projected area 14 square feet. 

The boiler is fitted in the ship 2 inches to the starboard 

side, to balance the condenser, pumps and feed tank. It is of 

the two-furnace single-end Scotch type, to feet 8 inches 

diameter and 9 feet 9% inches long. The furnaces are of 

the Morison type and withdrawable. The combustion cham- 

bers are separated. The tubes are lap-welded, of iron 3%4 

inches external diameter by 6 ‘feet 9 inches long between the 

tube plates; the plain tubes are No. 10 W. G. thick, the stay 

tubes 4% inch. The plain tubes are swelled 1/16 inch at one 

end, the stay tubes also at one end and threaded with ten 

threads per inch.at both ends. The stays in the steam space 

have the nuts and washers in one piece, riveted to the front 

ends. The shell is in one plate, the longitudinal seams are 

double-butt straps, and treble riveted, the seam lying in the 

steam space; the circular seams at the ends are double riveted. 

The front and back end plates are in one piece. The diameter 

of the funnel is 3 feet 7 inches, and it is made to be lowered. 

The heating surface of the boiler is 1,162.5 square feet, the 

grate surface 350 square feet. The boiler was tested to 290 

pounds per square inch water pressure. 

The trial trip took place on the River Maas, between Rotter- 

dam and Hoek yan Holland. The indicator diagrams, taken 

on the full-power trip, are shown in Fig. 2, the boiler pressure 

being 195 pounds, the engine turning with 226 revolutions and 

indicated 412 horsepower (129 in the high-pressure, 160 in the 

intermediate-pressure and 123 in the low-pressure cylinders). 

The steam pressure in the intermediate-pressure receiver was 

65 pounds per square inch, in the low-pressure receiver 9 

pounds per square inch, the vacuum was 25 inches. The draft 

of the boat was 4 feet 11 inches forward and 6 feet 8 inches 

aft. The temperature of the sea was 40 degrees, of the 

engine room 74 degrees, of the stokehold 76 degrees, on deck 

42 degrees and of the circulation discharge 125 degrees. The 

boat attained a mean speed of 10.3 knots. 

All records for unloading iron ore in a day of twenty-four 

hours on any Lake dock were broken recently at the docks of 

the Pittsburg & Conneaut Dock Company, when 61,661 tons 

of ore was unloaded from eight ships at the rate of 2,569 tons 

per hour. 
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SINGLE=SCREW TUNNEL LAUNCH CONNAUGHT. 

The light draft single-screw tunnel launch Connaught, spe- 

cially designed for passenger service on the River Thames, is 

of the following dimensions: Length over all, 110 feet; be- 

tween perpendiculars, 108 feet; beam, molded, 16 feet 6 
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throughout extremely well fitted and arranged for carrying 

a large number of passengers with comfort. 

The machinery is of the compound surface-condensing type, 

but not of the ordinary design, the engines being of four-crank 

type with partially superposed high-pressure cylinders, as in 

the case of the Sisson patent vertical high-speed, double- 

SINGLE-SCREW TUNNEL LAUNCH CONNAUGHT. 

inches; depth,: molded, 5 feet; draft, 2 feet 3 inches; tunnel, 

1 foot 9 inches high. The launch was built by Messrs. Salter 

Bros., but the lines were worked out by the builders of the 

SISSON COMPOUND ENGINE FOR TUNNEL LAUNCH. 

machinery, W. Sisson & Company, Ltd., engineers and naval 

architects, Gloucester. The hull is constructed throughout of 

mild steel, the deck and cabins being of teak, and the vessel 

acting enclosed self-lubricating engine, but otherwise similar 

to their standard light framed marine engines. These engines 

have two high-pressure cylinders, each 6 inches diameter, and 

two low-pressure, each 12 inches diameter, the stroke of all 

four being 6 inches. The valve and reversing gear is of a type 

similar to that used in the above-mentioned engine, but, of 

course, adapted to this particular type of engine. The sur- 

face condenser is independent, and formed of a mild steel 

shell, galvanized after completion, and fitted with rolled yellow 

metal tube plates and seamless brass tubes secured by screwed 

glands and cotton packing. The air, circulating, feed and bilge 

pumps are also independent and worked by a single steam 

cylinder, which exhausts into the intermediate receiver of the 

main engines. The boiler is of the makers’ special design of 

watertube boiler, the working pressure being 165 pounds per 

square inch. The vessel itself and the whole of the ma- 

chinery were constructed throughout in accordance with the 

Board of Trade requirements so as to obtain the necessary 

certificate for passenger service. 

Tow Boats for Florida Rivers. 

The tug Vixen, owned by M. C. Hutto, Jacksonville, Fla., is 

a gasoline (petrol) boat 50 feet long over all, 11 feet beam, 

with a draft of 4 feet 6 inches. The engine is a 50-horsepower 

Buffalo heavy-duty engine, manufactured by the Buffalo Gaso- 

line Motor Company, Buffalo, N. Y. This motor gives the 

boat a speed of 12 miles an hour. The illustration shows the 

boat at her daily work towing three lighters, 80 feet by 28 feet, 

loaded with 10,000 railroad ties and drawing from 5 to 6 feet 
of water. 

RIVER TRANSPORTATION IN FLORIDA, 
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AMERICAN STERN=WHEEL RIVER BOATS. 

There is probably no place in the world where steam navi- 

gation on shallow rivers has reached such a magnitude as 

was the case about fifty years ago on the Western rivers of 

towing purposes where immense cargoes are carried in a 

single tow. 

Although river transportation on Western rivers in the 

United States has now been overwhelmed in most cases by 

railway competition, nevertheless the type of river steamboat 

AMERICAN-BUILT STERN WHEELER 

the United States. The great demand and necessity for suc- 

cessful steamboats for this service resulted in the development 

of a type of steamboat which may be called purely American. 

By this we refer to the stern-wheel river steamer which has 

been used for freight, packet and passenger boats, and also for 

IN THE CONGO MISSION SERVICE, 

developed in early days and steadily improved has been kept 

in constant use, and is now being supplied to navigable rivers 

in foreign countries. During the last year, James Rees & 

Sons Company, Pittsburg, Pa., built a boat for this type for the 

Missionary Society of Oregon for the African Mission of that 

S 
Bears Flee 

MAIN DECK PLAN 

DESIGN OF NEW AMERICAN BOATS FOR NAVIGATING THE UPPER REACHES OF THE AMAZON. 
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Church, having their headquarters at Bolenge Station, Congo 

Belge, W. C., Africa. This boat is 75 feet long on the deck, 

18 feet beam and 4 feet depth of hold. She is equipped with en- 

gines 8 inches in diameter, 27 inches stroke, supplied with 

steam by a locomotive type of boiler designed to burn wood. 

Her speed is ten miles per hour. The general arrangement of 

the boat is shown in the illustration. * 

Another stern-wheel freight and passenger steamboat was 

built during the year by the same firm for the Magdalena 

River in the Republic of Colombia, South America. This 

boat, named the F. Perez Rosa, is 170 feet long, 38 feet beam, 

4% feet depth of hold. She is equipped with high-pressure 

engines with poppet valves with adjustable cut-off. The cyl- 

inders are 15 inches diameter by 6 feet stroke. Steam is sup- 

tubular marine type, with 340 square feet heating surface and 

105 pounds working pressure. It is 6 inches diameter, with a 

length of 9 feet 6 inches and a special grate arrangement for 

burning wood. The paddle-wheel is Io feet 4 inches outside 

diameter, has nine radial blades 8 feet 3 inches wide. 

Single=Screw Amazon River Steamer. 

The single-screw river steamer Eyvcellencia, 145 feet by 30 

feet by 8 feet 6 inches, has been built by the Smith’s Dock 

Company, Ltd., Middlesbrough, for service on the Amazon 

River. This boat is propelled by a triple-expansion engine, 

with cylinders 12%, 20 and 34 inches diameter and 22 inches 

stroke, driving a single screw. Steam is supplied by a single 

LARGE ENGLISH-BUILT RIVER STEAMER FOR THE AMAZON. 

plied by three tubular boilers of the Western river type, 14 

feet long, 48 inches diameter. 

Another contract for fourteen stern-wheel river boats for 

the port of Para, Brazil, to ply on the Amazon River and the 

several tributaries, has also been received by this concern. 

These boats are designed especially to reach the upper head 

waters of the river beyond the points which are commonly 

called the navigable parts of the river. The boats are de- 

signed to carry about 40 tons on a draft from 24 to 26 inches, 

having a speed of ten miles per hour in dead water. The 

length on the deck to the main transom is 125 feet, the beam 

26 feet, the depth of hold 3 feet 6 inches, the sheer 3 feet. 

The hull and cabin framework are of steel, the hull having 

three longitudinal bulkheads and three transverse bulkheads, 

making in all seventeen watertight compartments. The cabins 

are on the upper deck, as shown in the drawing. The ma- 

chinery for these boats consists of engines 9 inches diameter, 

48 inches stroke, supplied with steam from locomotive boilers 

having 800 square feet of heating surface. The boats are to 

be lighted by electricity. : 
It is interesting to note that these boats, when completed, 

will be run by skilled American steamboat men; that is, the 

captain, pilot and engineer will be taken from different West- 

ern rivers in America. 

A Stern=wheel Missionary Boat. 

The stern-wheel steamer Bamania St. Joseph, built by 

Wilton’s Engineering & Slipway Company, Rotterdam, for the 

Belgian Missioners in the Congo, has a length of 56 feet, a 

beam of 16 feet 5 inches, a depth of 3 feet 534 inches, and a 

draft of 2 feet 5% inches. The engine is of the twin-cylinder 

non-condensing type, with discharge in the funnel. The cylin- 

ders are 12 inches diameter and 29% inches stroke. The de- 

signed horsepower was 75, with 40 revolutions per minute, 

giving the ship a speed cf 8 knots. The boiler is of the multi- 

boiler at 180 pounds working pressure. The designed speed 

is 11 miles per hour when the boat is loaded. 

The hull is built with three decks, the main deck being steel 

sheathed with teak, the promenade deck of teak, and the awn- 

ing deck of teak covered with canvas. A teak deck-house 

is built on the promenade deck, containing passenger state- 

rooms. The dining saloon is located aft on the same deck. 

Electric lights are installed throughout the boat, and fans are 

supplied in the deck-houses. The auxiliaries include an ice- 

making plant located on the main deck aft, a steam-steering 

gear, a steam windlass and two steam winches. 

Tunnel Steamer for the Amazon. 

Every year more rivers are being opened up in distant parts 

of the world, which necessitates the design and construction of 

TWIN-SCREW TUNNEL BOAT BEFORE SHIPMENT, 
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shallow-draft steamers to suit the special local conditions. 

The latest shallow-draft steamers constructed at the yard of 

Messrs. G. Rennie & Company are for the exploration of some 

of the higher reaches of the Amazon River. The primary 

conditions which these vessels had to fulfill were as follows: 

Length not to exceed 58 feet 6 inches, breadth ro feet 6 inches, 

draft 2 feet 3 inches loaded. The owners were anxious to 

obtain the accommodation usually found on steamers of 70 to 

80 feet, and great care had to be taken to utilize every available 

bit of space in the boat. 

Regarding the general arrangement of these steamers, the 

upper deck is arranged to be entirely mosquito proof, with 

copper gatize portable panels on a wood frame. The forward 

part is arranged for slinging six hammocks for the officers. 

There is a bath and toilet arranged on this deck. Below the 

deck there is a small saloon with seats and table, a pantry, the 

captain’s cabin, refrigerating room and toilet. The vessel is 

lighted throughout with electric light, and the refrigerating 

plant is also driven by electricity. Aft of the engine room are 

two small houses, one for a galley and one for a shower bath. 

The whole of the woodwork is carried out in three-ply 

“Venesta” wood on account of its lightness and strength. 

The machinery consists of compound surface-condensing 

engines of 140 indicated horsepower, driving twin screws in 

tunnels at 500 revolutions per minute. The boiler is of the 

watertube type for burning wood fuel or coal. A fan is driven 

off each engine to assist draft. 

On trial, with all weights on board, the speed of the vessel 

was 11.25 knots, the guaranteed speed being 10 knots. The 

draft forward was 1 foot 6 inches and aft 1 foot 10 inches. 

GAS ENGINES: THEIR DESIGN AND APPLICATION. 

BY E. N. PERCY. 

(Continued from page 418.) 

Referring back to Table 3 (page 352), the compression in 

the most modern gasolene (petrol) practice will be noted. 

The various compressions in practical use to-day run about as 

follows: 

GASOLENE (PETROL) AND DISTILLATE CARBURETOR TYPE. 

Conservative, heavy-built, slow-speed stationary or marine 

type developing power on % to I/to of a gallon per horse- 

power per hour, 65 to 70 pounds. 

High-speed motor boat and pleasure boat engines, 80 to 90 

pounds. 

Small gasolene (petrol) engines of all kinds, 100 pounds 

and up. 

Alcohol and kerosene (paraffin) engines, I10 to 120 pounds. 

GAS ENGINES. 

Rich gases, 110 to 130 pounds; weak gases or producer gas, 

150 pounds and up. 

Pre-ignition is largely dependent upon the size of the cyl- 

inder and the shape of the combustion chamber, as well as on 

the compression. For instance, with gasolene (petrol), which 

is more apt to pre-ignite than any other fuel in common use, 

a very small engine will run as high as 200 pounds compres- 

sion and engines are actually manufactured in two and four- 

horsepower sizes, giving no trouble and never pre-igniting, 

whereas a 14-inch gasolene (petrol) engine cylinder will 

frequently pre-ignite if not carefully cooled at 90 pounds. 

For economy it is essential that the combustion chamber 

or compression space be as nearly globular as possible when 

the piston is at the top end of the stroke. Combustion should 

begin in the center of this space and spread on all sides, and 

should not begin in some distant pocket or corner to slowly 

burn itself out and probably finishing its combustion after the 

exhaust pipe is opened. All engines which have made records 

for economy properly authenticated, etc., have been without 

pockets of any kind in the cylinders and have ignited at a 

point where the explosion could spread on all sides, some- 

what as a center fire gun is fired, the charge almost detonat- 

ing instead of slowly burning. The explosion of such an en- 

gine is a sharp crack, like the shot of a pistol, rather than a 

puff. While the engines, with pockets, may have structural 

and commercial advantages, although even this has been dis- 

puted, they have certainly failed in tests of economy. This is 

probably due to the fact that the charge is exposed to so 

much cooling surface at the moment of explosion, resulting 

in the quick collapse of the gases. 

It is easy to conceive how engines without pockets, flat or 

domed head and cup piston form a chamber of the minimum 

area of cooling surface, and the explosion will show an indi- 

cator card with a higher expansion line for any given amount 

of fuel than with any other form of combustion chamber. 

This principle is not only upheld by Clerke in his “Axioms of a 

Gas Engine,” but by ordnance experts and automobile manu- 

facturers. 

Among common forms of combustion chambers, some of the 

worst designs possible are as follows: First, the domed piston; 

a domed piston gives a shapeless combustion chamber with 

feather edges. The combustion will begin in some far corner 

of the chamber, seldom directly from the center, and spreads 

on all sides down into the feather edge of the piston until it 

is so cooled by the piston and cylinder walls that combustion 

cannot proceed any further and only unburnt gas is left around 

the piston. The same may be said of a head which is domed 

inwards and of pockets and recesses of any kind whatever. 

There probably is no more important factor of design before 

gas engine manufacturers to-day. 

The compression of various mixtures has no effect whatever 

upon the subject of compression proper, but as the maximum 

pressure is the subject immediately succeeding compression it 

might be said that innumerable experiments have been made 

in the explosion of gases mixed with various proportions of 

air under various pressures with a view to establishing data; 

but these, like most other experiments which are not made 

under the operating conditions of the inside of the gas engine 

cylinder, are comparatively worthless to the gas engine men 

and better than wasting time with these purely theoretical 

tests it is advisable to study the many results available from 

actual experiments with gas engines. The same might be 

said about the huge, complicated and useless thermodynamic 

treatises upon the gas engine, none of which are accurate, how- 

ever much they may assume to know what the conditions as 

to cooling, combustion, etc., will be within a given cylinder. 

The calorific value of a fuel being known, the compression 

and economy being chosen with careful judgment by the de- 

signer, it is a simple and practical method for him to figure 

backwards from the one-eighth or one-tenth of a gallon per 

horsepower per hour or number of cubic feet of gas to what his 

charge will be in the cylinder. 

To find the pressure from a given possible explosion with a 

given fuel it is necessary for purposes of practical design that 

the maximum pressure of explosion be assumed. This and 

other data are obtained from previous experience, together 

with experiments and progress. 

WEIGHTS AND COST OF VARIOUS TYPES OF ENGINES. 

These vary so widely that it is not possible to state them 

specifically without carefully classifying the various types of 

engines. 
Taking first horizontal gas engines of large power, say 

1,000 horsepower or more, of either the two or four-cycle type 

of the generally accepted arrangement of two double-acting 

cylinders arranged in tandem, together with duplicates of this 

arrangement acting upon the same crank shaft. These engines 
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complete, with bed plates, crank shafts, valve-gearing tools, 

pipe-fitting accessories necessary for connection with gas pro- 

ducer, or other source of fuel, can be purchased in Eastern 

parts of the United States by the best makers for about $32 

(£6.6) a horsepower. This refers to engines of the highest 
grade, made by reputable firms. Less desirable engines of the 

same power are made by large firms, not specialists in the 

business, for as low as $26 (£5.35) per horsepower. The first- 

named engines in general are exclusively of American design, 

the styles of which will be considered later; while the latter, 

made by several large firms, are imported German designs. 

These types are changing very rapidly from year to year, 

but, in general, it may be said that the speeds and compres- 

sions are increasing, the cylinders are being multiplied and 

the bore and stroke per horsepower reduced; while the total 

capacity of the units are being increased, some having been 

constructed as high as 6,000 horsepower. 

Of the smaller power engines, from 200 to I,000 horsepower, 

single and double-cylinder engines are mostly used, same being 

coupled in tandem; or, in the case of 200 and 300 horsepower, 

only single-acting cylinders with trunk piston are used. The 

highest grade of engines in the case of single-acting cylinders 

nevertheless use hollow, water-cooled piston with rod and 

outside cross-head in ordinary steam-engine form, the cross- 

head into the cylinder being wide open. Of the engines less 

than 200 horsepower their name is legion and their type is 

well known. 

The typical factory-made cheap gas engine of the horizontal 

type, made in large quantities for use on farms, etc., with all 

accessories up to I0 horsepower, may be had for about $30 

(£6.2) per horsepower. Above this they cost less up to 50 

horsepower, at which size they are hardly made as yet in large 

lots by factory methods, rather being jobbed by special order. 

In these assortments they cost $30 (£6.2) to $35 (47.2) per 

horsepower. 

Some of the special types of horizontal engines which may 

be mentioned as well up in popular favor are the double- 

opposed, high-speed engines made in sizes up to 50 horse- 

power; very successful engines operating quietly up to 800 

revolutions per minute, which makes them suitable for direct 

connection with generators, centrifugal pumps, etc. These 

engines are also made air-cooled, and in either case they may 

be expected to cost in the open market about $25 (£5.1) per 

horsepower when purchased from reputable firms. 

High grade two-cycle engines, oil injection engines of the 

highest grade, large gasolene (petrol) engines and other types 

of more or less standardized horizontal engines between 50 to 

200 horsepower may be expected to cost $30 (£6.2) to $35 

(£7.2) per horsepower in the open market. Extremely high- 

grade engines, with extra finish, etc., will run up to $40 (£8.2) 

per horsepower. 

With the vertical engines, as with the steam engine, the most 

highly developed type is the marine, having to develop the max- 

imum horsepower in a limited space and limited in-weight, at 

the same time requiring unusual wearing qualities, reliability, 

economy and reasonable cost, thereby putting a heavy task 

upon the designer. The inevitable result has been a vertical 

high-speed multi-cylinder, short connecting engine, usually of 

the single-acting type, although the double-acting type is 

rapidly growing into favor. 

Those engines in which the mixture is prepared outside 

of the cylinder have been adopted as best meeting the require- 

ments. The two-cycle is cheap and in a wobbly, uncertain 

manner reversible. Its usfulness, so far as a hard-working 

motor is concerned, is not great, but it makes a very excel- 

lent pleasure engine, because of its lighter complication and 

the fact that it can receive considerable attention without 

delaying important affairs. 

The vertical stationary engine has been very much affected 

by the development of the marine type, if, indeed, it does not 

spring from it. This type of engine is as much of a factor in 

large power production as the horizontal type. While not 

yet developed in as large units, it is perfectly capable of so 

being and can, in every way, accomplish the same results as 

the more cumbersome horizontal engine with less initial cost 

and with a higher speed, more suitable for modern machinery, 

occupying less floor space and being under less cost of main- 

tenance. Small vertical engines of the highest grade for 

marine purposes with reverse gear up to 10 horsepower may 

be purchased in the open market for about $75 (415.4) per 

horsepower. From 10 to 20 horsepower they greatly drop in 

value to about $40 (£8.2). From 20 to 50 horsepower their 

value again decreases to about $30 (£6.2) per horsepower, 

which is as cheap as high grade engines can be purchased. 

Factory-made engines can be purchased for 40 percent less, 

but there is no factory-made engine available to-day which 

can stand up to the marine work at hard going every day in 

the year under conditions of rough water, ice, snow, lack of 

attention, etc. This same type of engine, arranged for sta- 

tionary purposes, will cost as a rule about 20 percent less. 

The weights of engines per horsepower will run about as im 

the following table. 

TABLE 6. 

HORIZONTAL. 

STATIONARY. Weight 

3 : Pounds 
Large tandem constructed of the heaviest type 500 H. P. and over 280 
Same construction, 500 H. P. and under.. is 260 
Standard type gas engine, 50 to 100 H. Ds. a alamoada putas 200 
Standard type gas engine, less than 50 H. Pe Abe AEA i 240 

Gas PRODUCERS. 

Small... bcu odounasdvododo se ougb opSbIcObodAoD oon ptmds 350 
To 50 H. P.. Se eRe atonsiereistets Couey cies eae eras 160 
To 100 H. P.. Repeater ala rrasyascenehsyadate 100 
To 1,000 H. P. and over.. eee eee | osandrevens 60. 

VERTICAL. 

Marine Type. Weight 

Pounds 
Single cylinder, less than 10 H. P.. ay ae SOCAN. 188 
Double cylinder, less than 20 H. Pine inc sires MiSpeReE 210 
3-cylinder, less than 50 H. P.. ye tae reer 210 
3-cylinder, 50 H. P. upwards... ole Sia et hA ST DDI ae G Bip 195 
CoasiRrGloe, es3 (eM GID 1El, 15600 0000 000004065000000n00 00000" 110 
CLeytiebe, less tina 185 150.0050 0000 ocg0 ds 00 ong 0sdg oC adKS 110 
Ceptnelor, 0) Jal, IPs wrorpexelios oo 000000 bons b0d 00 0850060 0a08 122 
6-cylinderysamejasto-cylind ciara ey ractseacd tater: 

The cost and weight of gas producers for engines vary 

somewhat, depending very much upon the installation, but, in 

a general way, for less than 1,000 horsepower for almost any 

size installation, the cost of producer plant complete, with 

scrubber, etc., will not be far from $10 (£2.1) to $12 (42.5) 

per horsepower. 

(To be continued.) 

Unofficial reports regarding the new Hamburg-American 

transatlantic steamer originally called the Europa, but now 

named the Imperator, state that the vessel is to be fitted with 

forty-six watertube boilers of a modified Thornycroft type. 

Propulsion is by four modified Parsons turbines, and the ship 

is to be fitted with three funnels, two of which are used for 

boiler draft and one for ventilation, so that all ventilating 

cowls are dispensed with. The exact dimensions of the 

Imperator have not been announced, but it is known she will 

be approximately 900 feet in length. She will have a beam of 

96 feet and a gross tonnage of 50,000. A crew of 1,000 will 

be required to run the great ship, and her cabins will ac- 

commodate 4,250 passengers. Her engines will develop 70,000 

horsepower. 
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THE LOCATION AND DISPOSAL OF DERELICTS. 

BY STANLEY V. PARKER, 

(Concluded from page 409) 

The disposal of derelicts depends largely upon their con- 
dition when found. It is the general opinion that if possible, 
the vessel should be towed into port or beached. This would 
seem to be true, because the derelict is generally of some 
value, and it is doubtful if a vessel weit held together can be 
so wrecked as to make her fragments harmless without an 
excessive expenditure of explosive. The disadvantage is 
the added labor of getting her into port involved, as the dere- 
lict generally offers some considerable resistance to towing 
and the expenditure of coal and lines, but it would seem that, 

WRECKING A DERELICT WITH MINES, 

if the vessel were of any real value, the owners or under- 

writers would gladly pay for the expense of getting her back. 

From statistics, the destruction by fire in the case of wooden 

vessels seems to have been very satisfactory; destruction of 

floating wrecks by explosives has been so little tried, and 

therefore so little experience has been had with it, that of 

its value and difficulties little of real value can be said, and 

destruction by ramming is in about the same category. What 

will here be said about the disposal of derelicts will refer to 

wooden vessels unless it is otherwise stated. 

During the period of 1887 to 1893, 41 derelicts were towed 

into port, but there is no account of the experiences and 

difficulties encountered by the workers. Since that time many 

more have been towed in, but the lack of reliable information 

in regard to them prevents any exact consideration. We can 

well consider the condition of the derelict as affecting the 
methods employed. 

In the case of a vessel with steering gear intact, a good 

sized hawser should be run into the derelict in order that we be 

not disturbed at night with a parting hawser. One of 9 or 10 

inches would serve the purpose well. We may place our faith 

in a 6-inch line only to have to run another at one a. m. with 

a nasty sea to complicate the operation. The size of hawser is 

necessary because usually the derelict is waterlogged and 

offers a great deal of resistance to towing. The hawser would 

well be made fast to the foremast near the deck and lead to the 

towing vessel through a chock, being protected in the wake 

of chock, bobstays and other head gear by parceling or other 

chafing gear, A party should be sent aboard the tow to watch 

and steer, and the regulation lights should be provided. The 

party should be provided with a boat to be towed astern of 

the derelict with sails, signal flags, lantern, food for several 

days, water, axe, marline spikes, seizing and small stuff, heav- 

ing lines, life preservers, etc., in fact, everything that would 

be absolutely necessary if the party should be cast adrift. 

Otherwise the tow would not require any other than the usual 

towing methods. 

If the steering gear is disabled beyond repair, time permits 

and the decks are habitable, an improvised jury rudder wil 

save much wear and tear on the nerves of the people on the 

towing vessel. The hawser would be secured as above de- 
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scribed. If the rudder could not be rigged the hawser should 

be secured to the tow with a span to prevent her yawing, and 

it has been generally preferred to towing stern first. Towing 

such a vessel without a span results in her taking violent 

sheers alternately from side to side, and I have seen such a tow 

actually come up abeam on either side of the towing vessel, 

endangering the line. racking the tow and making speed ab- 

solutely impossible. It would be a wise provision to have such 

a span on board the vessel as a permanent part of her outfit, 

ready for use at a moment’s notice. It should be provided 

with plenty of end for taking turns or for lashing, and should 

have a form of thimble at the V that would prevent chafe on 

the line. In addition a drogue to be secured on the after end 

of the tow might be of assistance, and this should also be a 

permanent part of the outfit. These items should be kept on 

hand, because in the haste and confusion of making fast we 

are simply wasting valuable time if we stop to make spans and 

drogues ; oftentimes we will have to seize an opportunity while 

a sea is making up before it becomes too rough for boating. 

If we are not so provided we shall have to depend on a single 

line, and it is well nigh impossible to break such a tow’s sheer 

without parting the hawser, and meanwhile we are working to 

port at the speed of about 2 knots. It will likewise here be 

advisable to keep some men aboard the tow if the decks are 

habitable and the weather is not severely cold. If the vessel’s 

steering gear is jammed over beyond hope of repair we might 

blow it away. .If this is impossible we shall possibly have 
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difficulty in spite of the span. A vessel towed astern of the 

derelict would straighten her up, but, generally, we have no 

other vessel with us. 

If the vessel is bottom up we must find some place to make 

the line fast, and several ways of securing it suggest them- 

selves. If we can get a man aboard her with tools we can cut 

out a section of the keel about a foot in length. Into this 

would be dropped a bowline on our line, and a heavy plank 

would be spiked across the channel. The hawser, of course, 

would have to be protected from chafe, and the heaviest line 

on board used, as we will have a heavy tow. 

A heavy wrought iron shackle, to be secured to the keel or 

bottom of a capsized vessel, has been designed and tried. 

Weighing 200 pounds, it is rather difficult to handle from a 

small boat, but that it is practicable in some cases has been 

demonstrated. Built in sections it might be more readily 

handled. 

Another scheme that has been suggested consists in boring 

a hole in the keel of a vessel by firing a shell through it. This 

A DERELICT THREE-MASTER THAT WAS TOWED TO PORT, 

has been tried with a 6-pounder; but the wood being more or 

less spongy the hole closed up quickly after the passage of the 

shell. If we are successful we can reeve our line through the 

hole, or better, provided with an iron or steel bar, insert it in 

the hole and secure the line to a shackle made fast to the bar. 

A vessel on her beam ends would nearly always afford some 

place to which we could secure a line. 

In towing steel vessels the same general methods above 

described would be used except those relating to capsized 

vessels. A steel vessel on her beam ends would rarely be met 

with. If battened down she would present no insurmountable 

difficulties, and the value of such a vessel would undoubtedly 

lead us to use every effort to get her into port. 

A steel vessel bottom up would indeed be a curiosity, but 

vessels in such a condition have really been known of. To 

tow her by securing a line to her rudder post or shaft might 

be feasible. 

The resistance to motion through the water increases so 

rapidly with the increase in speed that we need not expect to 

be able to make very great speed with our tows in their usual 

condition—waterlogged or capsized. We should, as said be- 

fore, use our heaviest line. If under those circumstances we 

wish to compute the strain on the line for certain speeds we 

would not find it a monumental task to do so roughly, but 

undoubtedly most of us would rather rely upon our judgment. 

A TYPICAL DERELICT, 

These capsized vessels could only be taken into certain depths, 

of course. 

The destruction of the derelict should be given considerable ~ 

thought. The advisability of its partial or complete destruc- 

tion by fire should be considered, and if practicable should 

certainly be adopted. A vessel in ballast burned to the water’s 

edge would certainly sink. In case we do not complete the 

destruction by fire we can use explosives to finish the work. 

Statistics collected from 1890-1893 show that of seventy-six 

derelicts set on fire seventy-two were thereby destroyed. 

The attempt to destroy the Fannie E. Wolston by fire failed 

because she was so badly waterlogged, and it would generally 

be difficult to destroy by fire a vessel in her condition. How- 

ever, in a good many cases if it were feasible to start a hot 

fire with the assistance of kerosene (paraffin), even though 

A DERELICT PARTLY DESTROYED BY FIRE. 

slightly waterlogged, we might accomplish our purpose, as the 

wood of the parts near the flames would be prepared for the 

fire by its heat. In the case of a partially successful attempt 

to destroy by fire, as said before, we could resort to explosives 

to complete the destruction. In fact, in some cases we would 

be compelled to use it from the first. The most obvious ques- 

tion then is, “What explosive shall we use?” and the natural 

answer would be “The most violent.’ But safety in handling 

and storage plays an important part, and the explosive must 

be unaffected by water, or at least its receptacle should exclude 

the water if not. The high explosives, together with black 



462 International Marine Engineering NovEMBER, IOQII. 

powder, in the order of their explosive strength, are as follows, 

the standard being nitro-glycerine, 100: 

Explosivelgelatinesaaceeeericeen ts 100.17 

INMEROFAMEIRINE sy o0cdgodov0066d00000" 100.00 

Gun-cottontensr neice 83.12 

Dynamitew NO ws leare Eerie 81.31 

Ratkarockiy a Maine ae aioe cree 61.71 

Picric acid explosives............-.- 50.82 

Blacks powd ermincheeeeerrernreit 28.13 

Explosive gelatine is then the most violent of the high ex- 

plosives; in fact, it is so violent that generally some other 

substance is incorporated with it to reduce somewhat this 

violence. It is composed of a mixture of nitro-glycerine and a 

nitro-cellulose completely soluble in ether-alcohol. In its 

camphorated form it is comparatively insensitive to shock 

except when frozen, and then it is extremely sensitive and 

dangerous. As nitro-glycerine and its mixtures ordinarily 

freeze at about 40 to 45 degrees F. their use on board ship, 

where, at times of the year we commonly experience such tem- 

peratures, would not be advisable. 

Nitro-glycerine is next on the scale, but on account of its 

sensitiveness, its high freezing point, and the danger of its 

leakage unnoticed, it is eminently unfitted for stowage on board 

ship. 

We now come to gun-cotton. It is highly nitrated cellulose 

(insoluble in ether-alcohol). Its great value depends on the 

fact that when wet it is comparatively insensitive to shock, and 

can only be detonated by the explosion of dry gun-cotton in 

contact with or quite near it. As we can dry the cakes of wet 

explosive as we need dry primers (there being but 25 percent 

moisture in them) we need have no large amount of dangerous 

explosive aboard except when actually engaged in its use. The 

value of gun-cotton has long been recognized, and it is a stand- 

ard military explosive, being used in mines, torpedoes, wreck- 

ing charges and in the field for the destruction of structures 

and material. In handling the explosive it is essential in sub- 

marine blasting that its form be convenient and that the dry 

primer be protected from the water. The standard navy 

wrecking charge is constructed as follows: 

A sheet copper or sheet iron case, rectangular in section, 

tinned inside and out, 123% inches long and 9g inches square in- 

side, is the receptacle for the explosives and the primer case. 

The primer case, fitting inside the outer case, is 8% inches 

long by 3 inches square inside, and is closed at one end. In 

the sheet iron mine it is of tin, in the copper mine of copper. 

Around the filling hole of the large case at the top is soldered 

a brass ring with a flange, and this flange is threaded for the 

reception of a brass cover. In the assembled position the flange 

of the primer case seats on a rubber washer inside of the 

flange of the brass ring. The screw cover screws down over 

a rubber washer over the primer case flange, thus making a 

watertight joint around the circumference. A boss on the 

center of the cover plate provides a screw seat for a cap and 

a peculiar form of stuffng-box is formed in it by the in- 

sertion of a rubber ball, drilled through in two places for the 

entrance of the leading-in wires. 

The large case is filled about the center with eight piles of 

six cakes of wet gun-cotton each, making a total of 48 wet 

blocks, and to this is added two wet blocks placed in the 

center under the bottom of the primer case, thus making in all 

50 blocks of wet gun-cotton. These blocks are 2.9 inches by 
2.9 inches by 2 inches in size, 

Between the piles of blocks on the sides and over the two 

blocks in the center the primer case is inserted, its flange rest- 

ing on the washer inside the brass cover ring. This case con- 

tains a single pile of four dry gun-cotton blocks, each block 

bored out in the center so that a continuous central channel 

leads from the top to the bottom of the pile. The detonator, 

a fulminate of mercury electric exploder, is inserted in this 

channel, and its wires are spliced to the leading-in wires, so 

that the splice will be inside the case, the leading-in wires 

having first, of course, been led through the holes in the ball 

packing. The cover cap confines the ball, compresses it, and 

makes a watertight joint about the leading-in wires. The 

mine loaded weighs from 50 to 60 pounds. For firing it a bat- 
tery of electric cells or a form of Farmer’s machine, a small, 

handily operated but powerful magneto, are commonly used, 

and a standard insulated cable is used in connection with 

it. 

The method of handling the mine and the number to be 

used depend on circumstances. The suggestion for using 

wrecking outfits, contained in the naval ordnance pamphlet 

No. 343, December, 1905, says: 

“So long as the unit mine charge is large enough to cause 

disintegration of the wreck in its immediate vicinity, it is 

better to distribute such units at different important points 

rather than to group them at one spot. It has been found, 

however, that a single mine charge is rather light for isolated 

use, except with very weak structures, and ordinarily the 

use of more than one at any given spot is advisable. Good 

judgment on the part of the officer ordering the arrangements 

is necessary. 

“The mines should be submerged as much as possible and 

placed under the wreck, as the explosive effect is greatest in 

the direction of least resistance, which is usually upward. As 

the destructive effect of a charge of gun-cotton upon a body 

decreases proportionately to a fairly high power of the dis- 

tance of the center of gravity of the mine from the body, it is 

necessary that the mine be held as close as possible to the part 

of the wreck to be attacked. 

“In dealing with lumber-laden wrecks it is well to blow off 

the upper decks, so as to allow the cargo to float out, as little 

can be done toward destroying the wreck so long as the cargo 

remains intact. If she be a floating derelict the deck should 

be sufficiently destroyed to allow the lumber to float out, and 

then the bottom sufficiently damaged to sink her. 

“A mast can easily be removed by exploding a mine near its 

base.” : 

The direction in regard to submerging the mine is of con- 

siderable importance. The water acts as a tamping and pre- 

vents the excessive radiation of the explosion in all directions. 

If we could determine in what part of the ship the ex- 

plosion would have the greatest effect on weakening its struc- 

ture we would be able to work intelligently at it. The destruc- 

tion of the deck beams would wreck the parts of the structure 

which hold the sides together, and this would seem to be a very 

much desired result. It might be of value in some cases, but 

the general opinion is that once the bow and stern have been 

wrecked we will have very little trouble with the rest of the 

structure. A combination of the two ought to give good re- 

sults when we are so situated as to be able to use them. The 

use of a number of mines in series would facilitate the de- 

struction in this case. 

A line of mines under the keel athwartships at each end 

of her could be placed with the assistance of sweeps such as 

are used for placing collision mats, and their explosion at the 

same time in series would undoubtedly rack the structure 

greatly, and probably would remove bow and stern. The 

further destruction of the hulk could be accomplished by 

running with a series of hogging lines a number of mines 

along her keel to be exploded in series at the same time. 

Of course, the expenditure of explosive would be consider- 

able, but to destroy a derelict that was in good condition and 

strongly held together could not be accomplished without this 

expenditure. Generally such a vessel would be towed into port 

or first burned. In any case, placing the mines under a vessel 

would place the mines in an advantageous position and provide 
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them with a magnificent water tamping. The fragments of 

the vessel, if large enough to constitute a menace, could then 

be treated separately. 

A vessel capsized presents a rather difficult problem. We 

can treat her as we have just described for a vessel in her 

normal position, provided we can get our mines close enough 

up under her to get them near the decks. This would be com- 

plicated by the difficulty of getting lines under her jibboom 

and past her masts. As to the first objection, when we con- 

sider the magnificent tamping that the mines will probably 

have, the effect of the explosion will not be so very slight, and 

as to the second, in good weather, one such line could be got 

under her forecastle by letting two boats with a leaded sweep 

between them pull down from ahead of the derelict and others 

by pulling from astern. Our mines would be hung from this 

line. If we are unable to get the mines under her, it becomes 

necessary to get them inside of her, but exploding gun-cotton 

inside of her without the fine tamping before mentioned would 

be a poor substitute for the first method. The expedient of 

firing a high explosive shell into the derelict has been sug- 

gested, and with a 5-inch gun firing such a shell we could 

easily make holes in her bottom, and in bad-boat weather 

pretty well destroy her with several shots. 

Ramming might be resorted to at first to rack the derelict, 

but it would hardly be wise in most cases, unless our destroyer 

was particularly strengthened forward. Small vessels would 

ordinarily be too lightly built to attempt seriously such an 

operation. However, if our bows are strong enough to resist 

the shock, ramming would undoubtedly greatly weaken the 

derelict and start the work of destruction. 

What has just been said refers to wooden vessels, and the 

destruction of floating derelict steel vessels would probably 

present no necessity for the use of explosives except for blow- 

ing a hole in a compartment or in her bottom. They would 

naturally be towed into port. 

STRANDED WRECKS. 

If a stranded wreck has six or seven fathoms or more water 

over her decks it will generally be sufficient to remove her 

masts. As the directions before mentioned state, it will be 

accomplished by exploding a mine or mines at the partners. 

This is not always as easily accomplished as we might expect, 

as the vessel may be lying in a swift tide way and her yards 

and gaffs may still be in place, and it consequently is difficult 

to land the mine where needed. The use of a grommet of 

chain or cordage will be of assistance if the mast is clear of 

yards and gaffs; if it is not, we shall have to do the best we 

can, lacking the services of a diver. Except in bad swells a 

diver would be of incalculable value. It will generally be 

unnecessary to cut the rigging of a vessel, as it will be parted 

by the jump of the mast. The explosive should be handled 

preferably from a ship’s boat, and the boat should be clear of 

the wreck at the time of the explosion. Thé mines are secured 

to the lines by slinging them with small stuff, and they should 

not be handled by the leading wires; a small bight of these 

should be strapped to the boss of the mine’s case, so that no 

strain will come on the stuffing-box. If the vessel is in such 

a position that her hull itself is in the fairway, and there is 

not water enough over her to allow vessels to pass, we shall 

have to destroy the hull also, and here the pian of blowing off 
stern and bow first would be used. By the time her stern, 

bow and masts were gone, more mines could reasonably be 

expected to totally wreck the vessel. If then the fragments 

are a menace we should have a lighter equipped with stout 

derricks to get them out of the way. Here again we would 
need a diver. If the current is bothersome or dangerous to 

the diver we can well postpone our operations to slack water 
each day. 
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ANNUAL MEETING OF THE NAVAL ARCHITECTS’ 
SOCIETY. 

The nineteenth annual meeting of the Society of Naval 
Architects and Marine Engineers will be held Nov. 16 and 17 

at the Engineering Societies’ building, 29 West Thirty-ninth 

street, New York. The usual banquet will take place on the 

17th, and a notable feature will be the presence of the society’s 

distinguished honorary member, Sir William White, who will 

be presented with the John Fritz medal by representatives of 

the societies of Civil Engineers, Mechanical Engineers, Mining 

Engineers and Electrical Engineers. 

Shipbuilding in Scottish Yards. 

According to the Glasgow Herald there has been a slight 

falling off recently in the tonnage of new shipbuilding con- 

tracts, and the orders reported during September were con- 

siderably fewer than the monthly average for the year. It 

is stated, however, that more large cargo steamers have been 

ordered from Clyde and Northeast Coast yards than have 

been made public, and the activity in most of the marine 

engineering works seems to indicate a continued demand for 

high-class propelling machinery. There is no decrease in the 

production of new tonnage. The output of the Clyde yards 

during September was thoroughly satisfactory, and the total 

for the nine months shows that the year will take at least 

third highest place in tonnage statistics up to date. The 

trouble with the holders-on has passed meantime, and it is 

believed that arrangements will be made whereby stoppages 

of work of that particular kind will be obviated in future. 

Freights continue fairly good, and the number of idle vessels 

is small. The large tonnage which has been completed this 

year has nearly all found employment, and owners are still 

willing to take delivery of new ships as early as builders can 

manage to hand them over. The great majority of the berths 

in the yards are occupied, but the recent advances of wages 

and the low price at. which contracts have to be booked are 

keeping profits at a low level. 

NLSECO OIL ENGINES. 

In the May and October issues of INTERNATIONAL MARINE 

ENGINEERING brief descriptions were published of the type of 

Diesel oil engine developed by the Maschinenfabrik Augsburg- 

Nurnberg Company of Germany. This engine is now being 

placed on the market in the United States under the name of 

the “Nlseco” engine by the New London Ship & Engine Com- 

pany, Groton, Conn. These engines are single-acting, working 

on the two-stroke cycle with combustion of the liquid fuel 

under constant pressure. On the up-stroke of the piston, air 

is compressed in the working cylinders to a high-pressure, and 

shortly before the end of the up-stroke a spray valve opens 

and oil is injected into the cylinder. The high temperature of 

the compressed air ignites the oil and causes combustion, 

which during the first part of the down-stroke takes place 

under constant pressure. During the latter part of the stroke 

the products of combustion operate the engine by expansion. 

At the end of the working stroke the burnt gases are ex- 

hausted through ports uncovered by the piston, and the cylin- 

der is scavenged by pure air supplied by a scavenging piston. 

The cylinders are water-cooled, and the pistons are also 

cooled by special arrangements to avoid any danger to lubrica- 

tion in case of leakage. The wrist pin, or gudgeon pin, is 

placed well below the hot portion of the cylinder, being placed 
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in the scavenging piston which, besides supplying the scaveng- 

ing air, serves as a crosshead to relieve the working piston of 

any side thrust. Forced lubrication is used throughout the 

engine, the system serving to cool the main crank-pin and 

wrist-pin bearing, as the oil is used in a closed circuit and 

cooled by a suitable cooler. 
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marine work, other items than the fuel economy must be taken 

into account. In general, oil engines have been found to save 

something like 40 to 50 percent in the weight and space re- 

quired for the machinery and fuel, offsetting the slightly 

greater first cost of the installation and affording increased 

carrying capacity and earning power of the vessel. 

LIGHT-WEIGHT, HIGH-SPEED, 850-HORSEPOWER NLESCO ENGINE, 

The fuel is injected into the cylinders by compressed air 

furnished by a two-stage air compressor driven from the 

crankshaft. This compressor has a capacity in excess of the 

fuel injection requirements. 

The control gear of the engine is located at its forward 

end, and is so arranged that the operations of starting, 

stopping, reversing or changing speed are all accomplished by 

the simple movement of a hand lever or hand wheel, which, 

with the necessary gages, speed indicators, etc., is grouped 

at this station, so that the operator can keep posted on the 

various conditions affecting the working of the engine. 

These engines are usually made in six-cylinder units, which 

are found to give good balance and freedom from vibration as 

well as a very uniform turning moment without the neces- 

sity of using a fly-wheel. The scavenging and fuel valves are 

mounted in cages, so that they can be easily removed for 

examination and ground in when required. 

The most important points about any marine engine involve 

a consideration of the final economy of the engine. In the 

case of the oil engine remarkable results are given for the 

actual fuel consumption per brake-horsepower per hour. In 

the case of the ““Nlseco” engine, a fair average fuel consump- 

tion is said to be .5 pound per brake-horsepower per hour, 

this figure varying slightly on account of the size and speed of 

the engine, being lowest for large and slow-speed engines and 

a little higher for small and high-speed engines. The average 

price of such oil in the principal seaports is 3 cents a gallon, 

and reducing the figures for fuel consumption to cost the 

average fuel cost is found to be .2 cent per brake-horsepower- 

hour. This, if compared with the cost of gasoline (petrol) or 

steam power for similar installations, shows a great advantage 

for the heavy oil engine, as far as fuel cost is concerned, the 

cost for gasoline (petrol) being about seven and one-half times 

as great and for steam about two and one-half times. In com- 

paring the different forms of motive power, however, for 

MIETZ & WEISS OIL ENGINE. 

A 75-horsepower, three-cylinder oil engine is being installed 

in a commercial motor boat, 56 feet long and about 12 feet 

beam. This engine, which is manufactured by August Mietz, 

New York, is a reversible engine coupled directly to the pro- 

peller shaft. It is of the vertical type, with cylinders 10 

inches diameter by 12 inches stroke, running normally at 340 

revolutions per minute. The speed can be reduced to 80 

FOUR-CYLINDER MIETZ & WEISS OIL ENGINE. 

revolutions per minute for constant running, so that the boat 

will be kept barely moving. There are two large air tanks 

and one emergency tank in the engine room, which are usually 

kept up to a pressure of 175 pounds per square inch by a small 

air compressor attached to the rear cylinder of the engine 

and operated by an eccentric from the main shaft. There is 

also a small auxiliary compressor, which is operated by a 

2-horsepower Mietz & Weiss vertical oil engine, but this is 



NovEMBER, IQII. International Marine Engineering 405 

intended to be used only in exceptional cases, whenever the air 

pressure should fall below 65 pounds, or for the initial pump- 

ing up of the tanks. With this air storage compressor, it is 

claimed the engine can be started and reversed from ten to 

twenty times, and when the engine is running full speed 

ahead it can be reversed full speed astern in less than seven 

seconds. 

Ordinary oil fuel is used for this engine, costing in New 

York harbor about 3 or 4 cents per gallon. The fuel consump- 

tion is said to be not over .g pound per horsepower-hour at 

full load, so that for constant operation at full speed it would 

require 75 gallons of this oil for a ten-hour run, which, at 4 

cents per gallon, would bring the cost of fuel to $3 (£0.615). 

In accomplishing reversal of the engine in this way there is 

one feature which requires particular attention, and which is 

very important in this type of engine: the fuel oil which is 

supplied to the cylinder under pressure by a small plunger 

pump under direct control of the governor, must be controlled 

in such a way that no oil will be injected into the cylinder 

during period of reversing the direction of rotation of the 

engine, but also just as soon as the engine has started in its 

rotation in either direction the oil must be immediately and 

automatically injected. For this purpose there is arranged at 

the lower projecting end of the rotating valve, where it is 

driven by a bevel gear from the main shaft of the engine, a 

pinion driven by a friction collar. This pinion engages in a 

THREE-CYLINDER MIETZ & WEISS OIL ENGINE, 

The reversing mechanism of the engine is known as the 

S. & W. distributor. It consists of a rotary valve with posi- 

tive drive from the main shaft of the engine, controlling the 

flow of air from the air pressure tanks to the cylinders in 

proper order for rotation of the engine either ahead or astern, 

under control of the lever at the front of the engine. In the 

casing in which this valve rotates there are cored as many 

ports as there are cylinders in the engine. Each cylinder is 

connected by a pipe to its port in the valve casing. The valve 

is made with a single partition, for the purpose of directing 

the air to the cylinder for rotation in either direction. Di- 

rectly in front of this rotating valve is the hand lever-con- 

trolled valve to which the air flows from the tank. This lever 

valve is also made in two sections, for the purpose of directing 

the air to one or the other section of the rotary valve for 

running the engine either ahead or astern. The controlling 

lever moves over a segment, to which it can be locked by a 

spring bar extending to the handle of the lever. When the 

handle stands in the central position the air is shut off en- 

tirely; when it stands in the extreme right-hand position the 

engine runs ahead, and in the extreme left-hand position the 

engine is reversed. 

segment which carries a cam acting on the stem of a small 

by-pass valve. The first movement of the hand lever throws 

this segment in a central position. The segment is locked and 

no oil can pass into the engine. A further movement of the 

lever unlocks the segment and allows the air to start the 

engine, and immediately the frictional pinion carried on the 

projecting end of the rotating valve moves the segment to one 

side and closes the by-pass and then the oil is pumped to the 

engine. This takes place for rotation in either direction. 

This oil-controlling action with a reversing mechanism is 

claimed to provide an absolute control of the oil, and is, of 

course, of great importance. If there were no such control 

the oil could be injected immediately on starting the engine in 

either direction, and there would be an explosive mixture at 

the start of the compression stroke of the piston at tank pres- 

sure, which is generally about 175 pounds per square inch. 

The compression pressure in the engine being about I00 

pounds per square inch, this would bring the internal pressure 

up to over 1,500 pounds per square inch, and the explosion 

pressure which follows would be approximately 4,500 pounds 

per square inch, which is considerably higher than the highest 

normal pressure which is ever obtained in these engines. 
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LETTERS OF INTEREST FROM PRACTICAL MARINE ENGINEERS, 

Incidents Relating to the Design, Care and Handling of Marine Engines, Boilers and Auxiliaries; 

Breakdowns at Sea and Repaits. 

Repairs to a Jacking Engine. 

Epitor INTERNATIONAL MARINE ENGINEERING: 

The accompanying sketch gives an idea of a breakdown to 

our starboard jacking engine and how it was repaired: 

The lugs by which the cylinder casting is secured to turned 

columns broke through, as shown by dotted lines, which left 

the front part of the engine without support. The cause of 

breaking were flaws in casting and water in cylinder. The 

engine was 5 inches by 7 inches, with two cylinders and two 

piston valves. 

After breaking the engine could not be used. The worm 

was in gear, we were going out next day and the worm 

- TOP VIEW 

[A 
Crack Cracks 

SIDE VIEW 

FRACTURES IN STARBOARD JACKING ENGINE. 

could not be removed without running the jacking engine. 

A hasty repair job was started and completed within eight 

hours. : 

As will be seen by the drawing, the nuts on top of columns 

were removed and extensions put on columns, similar in 

appearance to socket wrenches, but with the lower ends 

tapped for threads on the column. Plates of %-inch iron 

were gotten out of such shape as to permit bolting to the 

cylinder heads by use of longer studs, and to receive the top 

end of the extensions, with a nut above and below the plates. 

The engine was then warmed up and the top nuts secured. 

Then the bottom nuts were screwed up tight. This took care 

of expansion. The job has been installed six months and is 

as good as a new engine. 

All three lugs broke and were repaired this way, but only 

two plates and extensions are shown, while the third shows 

the original form. G. C. ELLerton, 

Ft. Munroe, Va. Chief Machinist, U. S. N. 

Trouble on an Oil Tank Steamer. 

Eprtor INTERNATIONAL MARINE ENGINEERING: 

An engineer, invested with the responsibility of one of the 

vessels of sorts that go kicking about the world in the happy- 

go-lucky style that belongs to the boats of the smaller owners, 

is sometimes tempted to cast the eye of envy at the little tin 

gods in smart uniforms that entertain the ladies on the liners 

when they are not toying with a spanner. The difference is 

marked, but if experience is anything it is pretty safe to say 

that the man who has to get through as best he can gets the 

experience in chunks. As an example of the way the engineer 

has sometimes to get a move on his wits, the following little 

anecdote about trouble on an oil tank steamer may be inter- 

esting. 

On one occasion it was discovered that the line between 

the pump room and the forward tanks on the boat had become 

holed. Of course, these pipes should not have been made of 

cast iron, but they were, with the result that they became 

corroded until a hole was formed. This was only discovered 
when it became necessary to pump the forward tanks out. 

Naturally the pumps would not draw the oil because the 

vacuum in the pipe line was lost; the forward tanks were 

nearly empty, there being only about 3 inches of oil left in 

them, but it was, of course, necessary to get the remainder 

of the oil out. 

As the tank in whith the damaged pipe was situated was full 

of gas, no one could venture to go down in order to stop the 

leak. The oil depot manager, however, was anxious to get 

that oil and get the ship away, so that he rose to the occasion 

by offering $35 (£7) to anyone who could stop the leak. An 

engineer on the boat thereupon had a brain-wave and got 

those dollars as follows: On the ship there happened to be a 

football for which there were two bladders, The engineer 

secured those two bladders and pumped them both full of 

ordinary air. He tied a piece of string round the cock of one 

bladder and held the other one in his mouth. He also pro- 

vided himself with a clothes pin and secured this firmly to his 

nose. Previously to attending to his own personal appearance 

in this manner he had got a piece of canvas and smeared it 

thickly with white lead, and also a ball of marline. When all 

was ready he got some helpers to lower him quickly by means 

of a sling down to the bottom of the tank. The pump had 

been kept going so that the engineer soon guided himself in 

the dark to the place where he heard the whistling sound of 

the air being sucked into the pipe line. He now and then 

allowed himself to inhale the air from the football bladders 

and kept himself going long enough to fasten the canvas 

round the leak. When this was done he was quickly hauled up 

to the deck again, none the worse for going into the tank. 

Everybody on board, however, thought that he had earned 

that $35 (£7). The ship was soon pumped dry again after the 

leak had been stopped and was able to get away from the 

depot. 

In the writer’s opinion it ought to be compulsory for every 

vessel having holds in which foul gas can accumulate, especi- 
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ally such as in oil tank steamers, to carry a set of self-con- 

tained breathing apparatus, such as are now made by several 

well-known firms. Anyone who has been ‘gassed,’ even 

slightly, will know that it is not a nice experience and can be 

easily carried too far. Some of these sets are quite light to 

wear and give enough oxygen to allow a man to work freely 

for an hour if necessary; and some of them are suitable for 

immersion under water, which is an advantage of first-class 

importance under some circumstances in marine repair work. 

Pennsylvania. CG, 1, &, 

Repairing a Broken Low=Pressure Cylinder at Sea. 

Epiror INTERNATIONAL MARINE ENGINEERING: 

We were on a voyage from Hong Kong to Kobe, with about 

4,000 tons of general cargo for that port. The engines of 

the steamship ““A——” were running at full speed, and all 

of a sudden a loud report was heard in the engine room, fol- 

lowed by the engines coming to a sudden stop. The engi- 

neers made an external examination, but could find no clue 

to the trouble; so we lifted the low-pressure cylinder cover, 

and then we discovered a hole in the side of the cylinder 

measuring nearly 4 feet square. We also found all the 

broken pieces of metal on the top of the piston, 

As the cylinder was surrounded by an outer shell, forming 

a steam jacket, it was decided to attempt a temporary repair, 

and we made it in the following way: 

Seven pieces of wood, 6 inches wide by 2 inches thick, 

were firmly wedged together; their faces were planed flush 

with the cylinder wall. The wood was drawn hard up with 

bolts to the jacket wall, and hard wood strips were fitted and 

screwed to the wood, so that they came in contact with the 

piston. We occupied eleven hours in making the repairs; 

we replaced the cover and set the engines away at slow speed. 

Everything about the repair proved very satisfactory and en- 

abled the vessel to reach port without any further accident. 

When we reached port a new cylinder was fitted. 

Camden, N. J. 195 Jo So ING 

Indicator Cards from Triple=Expansion Engine. 

Epitor INTERNATIONAL MARINE ENGINEERING: 

The accompanying reproduction of indicator diagrams and 

data relating to same came to me recently. As these repre- 

sent the average practice in triple-expansion engines in the 

mercantile marine, I thought they might interest your readers. 

A careful study of the diagrams taken in connection with the 

data given should prove of value to marine engineers in charge 

of similar work, and also to students of engineering who are 

taking special interest in steam distribution in multi-expansion 

engines. The name of ship, port of departure, etc., are im- 

material to the abstract study of the diagrams, so I omit them. 

I would like to have the opinion of those who may be in- 

terested in such matters concerning the distribution of power 

in the three cylinders. Should not the low-pressure cylinder, 

if any, develop a little more power than either of the two 

others? Is there any good reason why the high-pressure 

should develop more power than the intermediate and low- 

pressure? Here is the log: 

IBYOWKEP fIREISEORS oacc00c00009600000000 ... 180 pounds. 

Wein gueweauescoossouddae saat eed é 23% inches. 

Revolutions per minute .............. : 58.1 

Expansion adjustments: 

Inl, 12, 27 wnONESZ Il, IP, OFrS% IL, 1D, ORs 

Temperature of sea-water.............. 

Feed-water to boilers.................. 

WViaterai mybOllens sch ver croerers teres ecieisvaves ere 

84 degrees F. 

220 degrees F. 

379 + degrees F. 

* No cut-off other than lap of valves. 
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Revolutions in 23 hours 42 minutes.....81,920 

Distance run by the engine in knots..... 283 

Distance run by observation in knots.... 245 

Slip of propeller, 18.4 percent; per hour. 10.34 knots. 

Coal consumed in 23 hours 42 minutes.. 38 tons. 
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LOW-PRESSURE. 

Engine dimensions: J 

High-pressure cylinders ............. é 28 inches. 

Intermediate-pressure cylinders ........ 46 inches. 

Low-pressure cylinders ................ 75 inches. 

Strokege erat aie se A are 48 inches. 

M.E. P 1, dal, 12 

High-pressure diagrams...... 80.5 lbs 737.18 

Int.-pressure diagrams....... 25.0 lbs 584.35 

Low-pressure diagrams...... 11.0 lbs 684.4 

Total indicated horsepower ............ 2,006 + 

Coal consumed per horsepower-hour.... 1.69 pounds. 

Meantimmersionsotaship werner 23 feet. 
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Scranton, Pa. 

Two months. 

Cuar_es J. MAson. 
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REVIEW OF MARINE ARTICLES IN THE ENGINEERING PRESS. 

Ships. 

Hudson River Day Line—A very brief description of some 

of the best-known ships of this famous line, from the Mary 

Powell, built in 1861, to the Hendrick Hudson in 1906, the 

Robert Fulton in 1900, and the Washington Irving now build- 

ing. In the general regard of the traveling public none has 

been more popular than the Mary Powell, though the later 

boats are larger and more elegant in appointments.  Illus- 

trated; 1,500 words.—The Marine Review, September. 

The Electric Arc-—An experimental vessel built by McLaren 

Bros., of Dumbarton, to demonstrate the efficiency of elec- 

tric reduction gear for use between a fast-running engine 

and a slow-running propeller. The boat is 50 feet between 

perpendiculars, 12 feet beam, with 4 feet 6 inches draft, with 

6-cylinder 45-brake-horsepower Wolseley gasoline (petrol) 

engine, driving a 3-phase alternating-current dynamo. Cur- 

rent from this goes to motor connected direct to propeller 

shaft. [he exciter is direct current, and is driven by belt 

from main shaft. Both motor and generator have two differ- 

ent sets of windings, giving different number of poles in their 

circuits. By varying the combination of these working to- 

gether different speeds are obtained. Contrel is accomplished 

by means of two simple switches. A series of trials has 

shown the equipment to be a success both for running and for 

maneuvering; switch can be changed instantly from full 

ahead to full astern without danger of injury to the machinery. 

Article shows drawings of general arrangement, wiring 

diagram of electric circuits, and a photograph of the boat 

running; 900 words.—The Marine Review, September. 

British and German Torpedo Craft—A discussion of mili- 

tary and tactical qualities rather than engineering considera- 

tions. States the relative strength of the British and German 

navies in torpedo craft, and discusses whether the margin of 

safety for British interests is sufficient in this line. Lists the 

more important classes of such craft in both navies; 2,800 

words.—The Engineer, September 8. 

The Argentine Battleship Rivadavia—A brief detailed de- 

scription of this interesting ship being built at the yard of the 

Fore River Shipbuilding Company, and launched there the 

26th of August. With a length of hull of 585 feet; beam, 93 

feet, and normal draft 27 feet 6 inches, her displacement will 

be 26,500 tons. Propelling machinery consists of turbines 

driving triple screws, a separate engine room being provided 

for each set. The designed speed is 23 knots. 1,200 words.— 

The Engineer, September 15. 

Naval Architecture. 

The Rolling of Ships—By Professor J. H. Biles. Address to 

the Engineering Section of the British Association for Ad- 

vancement of Science. An effort to account for the disap- 

pearance of ships at sea, of which no record is at hand for 

the cause of their loss, by a study of the known conditions 

of stability of the vessels and their probable behavior under 

different conditions of waves. The work is entirely analytical 

and follows the theory of Froude in his calculations of the 

angle of inclination produced by a train of waves. The re- 

sults of experimental work by Colonel Russo of the Italian 

navy shows that by changing the initial conditions an almost 

infinite number of results might be obtained. 3,800 words.— 

Engineering, September I. 

Our Present Knowledge of the Vibration Phenomena of 

Steamers.—By Dr. O. Schlick, M. I. N. A. Read at jubilee 

meeting Institution of Naval Architects. A brief review of the 

complete subject as investigated: by Dr. Schlick in his long 

experience with the vibrations of ship machinery. Beginning 

with the earliest forms of the problem, when torpedo boats, 

with reciprocating machinery, caused their designers to take 

account of the oscillations produced by engines and propellers, 

the various phases of the question are dealt with up to and in- 

cluding the more complicated ones which the turbine have 

introduced. The author explains vibrations of the first, 

second, third and fourth orders, and treats comprehensively 

of their causes and remedies. The analytical side of the ques- 

tion is passed over, and the whole paper is one of practical 

help for the engineer who must overcome the inconveniences 

caused by unbalanced engines or untrue propeller blades. 

The latter cause is more common than generally supposed, 

and very often the machining of a wheel causes a disagree- 

able shaking to disappear. This remedy and care in placing 

machinery in a hull so that vibrations of hull and machinery 

may neutralize each other are urged by Dr. Schlick as a 

remedy. 5,600 words.—Engineering, September 1. 

Marine Engineering. 

The Marine Steam Turbine from 1894 to 1910.—By the Hon. 

Sir Charles A. Parsons. Read before jubilee meeting 

Institution of Naval Architects. Gives the paper in full, 

which is a complete detailed account of the vessels engined 

by the Parsons turbine all over the world. Beginning with 

the formation of the first turbine building company in 1891, 

the author carries out each step in the development until the 

latest contract. Attention is paid in detail to figures showing 

relative economy of turbine and reciprocating engines under 

various conditions, merchant ship types best suited to turbines 

and the results obtained, reduction gearing, its scope and re- 

sults. The types of turbines are considered and compared 

both in theory and in the results of trials. 

Article contains plots showing economy and diagrams of com- 

parative sizes of war and merchant ships fitted out and turbines 

installed; 8,500 words.—The Marine Review, September. 

Diesel Engines for Sea-Going Vessels—By J. T. Milton, 

vice-president Institution of Naval Architects. The last in- 

stalment of a series which evidently gives the paper in full. In 

this part the author takes up the points of design to be con- 

sidered for marine Diesel engines. After a consideration of 

the effect different types of Diesel engines have upon the bend- 

ing and twisting moment, the design of crankshafts is taken 

up in some detail. The question of air pump design is con- 

sidered from the standpoint of emergencies and providing for 

air compression in case one pump became disabled. 3,300 

words.—The Steamship, September. 

The Steam Engine Contra the Internal Combustion Engine. 

—By H.C. Vogt. States that while the great thermal econ- 

omy of the internal combustion engine is well known that the 

steam engine is still the most easily maneuvered, and may 

still be made more efficient by carrying out more carefully 

things that are already well known about its design. Men- 

tions superheating and the scheme of taking steam from low- 

pressure cylinder direct to superheater and thence into tur- 

bine before returning to boiler. Then he considers points of 

boiler design, mentioning a series of experiments performed in 

Copenhagen upon model boilers of different types of the same 

size and under the same conditions which lead him to think 

the locomotive and small-tube express types the most efficient 

from the standpoint of theoretical design. Suggests im- 

proved points in the design of both types. 2,400 words.—The 

Steamship, September. 
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The Economics of Steamslip Propulsion—By Andrew 

Hamilton, M. I. N. A. The title of this article indicates very 

accurately what it contains. Mr. Hamilton considers the de- 

sign of the power plant of a ship for given requirements and 

gives the cost per indicated horsepower for different types of 

installation, considering in the order named the engine, tur- 

bines, boilers, fuel oil burning, and producer gas engines. He 

takes up the tendency to design even tramp steamers of the 

present day with finer forms forward in order to save a part 

of the first cost of larger power plant which would otherwise 

be required. Under each of the divisions considered he states 

the weight generally reqttired and the cost complete. 3,900 

words.—The Steamship, September. 

Diesel Marine Engines—By Herr Th. Saiuberlich. Read 

before Schiffbautechnische Gesellschaft. In this, an extract of 

the original article, is given a review of the Diesel engine field 

at the present day, and then describes and shows several 

drawings of the service boat Frerichs, built by J. Frerichs & 

Co., for service on the North Sea. The boat is about 55 feet 

long, and is driven by a 4-cylinder, 4-cycle Diesel engine, 

direct connected to shaft and turning 360 revolutions per 

minute. At this speed it develops 200 effective horsepower, 

which drives the boat about 10 knots. ‘Total weight of ma- 

chinery about 10,000 kilograms. The operating mechanism is 

of the simplest and the engine is reversible. Special atten- 

tion was paid in the design to cheapness of construction and 

simplicity of operation. 1,600 words.—The Steamship, Sep- 

tember. 

Internal Combustion Engines for Ocean-Going Ships.— 

The first article of a series in which the author will describe 

the ocean-going ships fitted with oil engines. In this is a list 

of such vessels now under construction and drawings, photo- 

graphs and details of one from the list, the Toiler, built by 

Messrs. Swan, Hunter, and Wigham Richardson, for service 

on the American Great Lakes. With dimensions of 248 feet 

by 42 feet 6 inches by 19 feet depth molded, she carries 2,600 

tons deadweight on 14 feet draft, which is the limiting con- 

dition imposed by the Welland Canal. In outward appearance 

this vessel resembles the usual type of lake freighter except 

that there is no funnel. Internally, everything is different. 

Propelling machinery consists of two Diesel engines of 180 

brake-horsepower, each driving twin screws at 250 revolutions 

per minute. Weight of this plant is said to be only one-half 

that of steam giving same power and fuel consumption one- 

fourth that required of coal-burning motive power. Article 

also includes description of the Electric Arc. Both vessels 

illustrated with photographs and drawings. 3,300 words.— 

The Shipbuilder, summer number. 

Eight Hundred-Horsepower Diesel Marine Engine—Built 

by Richardsons, Westgarth & Company for a boat being built 

for Sir Raylton Dixon & Company, Ltd. The engines are of 

the two-cycle, single-acting type, with four cylinders 20 inches 

in diameter with 36 inches stroke. At 115 revolutions per 

minute they are expected to give 800 brake-horsepower. In 

general appearance they are very much like steam marine en- 

gines of the same size, the usual marine design being followed 

as closely as may be, for ease and reliability of operation. 

Auxiliary machinery is driven by steam. Carrying capacity 

of the vessel complete will be 3,150 tons. The owners have 

several boats of same class and size with different types of 

power plant, and comparisons of this with them will be in- 

teresting. 800 words.—The Engineer, September 15. 

Electric Drives for Screw Propellers—By H. A. Mavor. 

A study of the principles of economic propeller design in com- 

bination with engines with high rotative speeds, showing the 

advantages of an electrical system of power transmission. The 

author holds patents covering a system of electrical transmis- 

sion whereby power from several power units may be used by 

one or more propellers. Describes in brief three vessels, de- 

signed or building, in which these ideas are carried out. 

Frieda, turbo-electric steamship for American owners; 300 

feet long, with deadweight capacity of 5,000 tons; speed, 12 

knots. Turbo-electric set is for 1,500 kilowatts, three-phase, 

50 cycles, running at 3,000 revolutions per minute. Working 

pressure is 200 pounds per square inch, and vacuum 28% 

inches. Auxiliaries are motor driven. Main shaft driven by 

three-phase motor, capable of 1,900 brake-horsepower at 84 

revolutions per minute. This equipment costs and weighs less 

than the normal equipment. The coal saving is 10 tons per 

day. 

Oul-Electric Tank Barge for Canadian Service. Machinery 

for this boat consists of three Diesel non-reversible engines, 

each direct connected to an alternating-current generator. The 

current from these are led to separate windings in a motor 

keyed to the single propeller shaft, which turns at a slow rate. 

By using one, two or three motors the advantage of full power 

economy is secured while running at less than full speed. The 

cost of this installation is about Io percent more than normal, 

but the carrying capacity of the barge is said to be greatly 

increased. 

Electric Installation on United States Navy Collier, a 

plant, which is being installed in the collier being built at the 

Mare Island navy yard, consisting of a 5,000-kilowatt steam 

turbo-alternator. Current is led to two motors, one on each 

shaft. Steam is supplied by Scotch boilers. Cost, weight and 

economy are said to be better than for normal reciprocating 

engine outfit. 1,700 words.—Engineering, September 8. 

Electrical Steering —By B. Parker Haigh. Read before 

B. A. A. S. Discusses the conditions under which a steering 

gear works and what might be expected of a power gear. 

Classifies electrical steering gear as follows: 

A. Steering gears in which the motor is started and stopped 

for every motion of the rudder. 

1. The motor being supplied with current at variable 

voltage from a special generator. 

2. The motor being controlled by reversing switch and 

resistances, 

B. Steering gears in which the motor is kept running con- 

tinuously, mechanical control being introduced in one of the 

following forms: 

1. Friction clutches with gearing. 

2. Hydraulic transmission with pumps. 

3. Magnetic friction clutches on motor shaft. 

The author regards the types under B heading to be the 

most practicable, and proceeds to consider questions of design 

for such machines. He is the inventor of one type of magnetic 

clutch machine, and gives results of tests on this gear. Illus- 

trated ;. 3,000 words.—Engineering, September 8. 

Floating Crane for Unloading Ore.—Built by John H. Wil- 

son & Company, of Birmingham, for unloading ore at Huelva, 

Spain. Designed to lift 7 tons at 42 feet 6 inches radius. 

Power is supplied by double-cylinder engine, 8 by 12 inches, 

taking steam from a vertical cross-tube boiler working at 100 

pounds per square inch. Speed of lifts with full load is 80 

feet per minute, and with light load 200 feet per minute. The 

barge on which crane is mounted is 90 feet over all, 41 

feet extreme breadth, and 8 feet deep. The framing is 3 by 

2% by 6/20 inch angle steel, spaced 24 inches on centers. Re- 

verse framing is 2% by 2%4 by 5/20 inch angle. Bracing 

below deck is furnished by four athwartships and two fore- 

and-aft bulkheads. Design provides that with greatest load 

at greatest angle from center line the angle of cant is not 

over I degree. Freeboard not less than 3 feet. Shows photo- 

graph and drawing of general arrangement; 800 words.—The 

Marine Review, September. 
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Chain Towage on German Rivers. 

Conditions on German rivers are somewhat peculiar, 

because during certain parts of the year the depth of 

water becomes exceptionally low and at other times, 

when the water is high, the speed of the current in- 

creases to such an extent that navigation up-stream by 

an ordinary type of shallow draft boat becomes some- 

what difficult. In the early days of river navigation a 

system of chain and rope towage was devised to meet 

these conditions, so that steam tugs fitted with a me- 

chanically operated drum, or wheels, would wind them- 

selves and a tow of barges up the stream along a rope 

or chain that was permanently anchored in the river. 

This is an unusual kind of towage, and at the present 

time its use in Germany is decreasing. In fact, the 

method of rope towage was abolished several years 

ago, although the method of chain towage still exists, 

and continues to prove a profitable method of carry- 

ing on river traffic. 

On rivers of other countries most of the towing is 

done by shailow-draft, side or stern-wheel paddle 
steamers or tugs fitted with screw propellers, and, 

where fuel is cheap and there is no immediate neces- 

sity of special refinements in the design of the propel- 

ling machinery, this system of towage is very success- 

ful. The principal advantage of the chain towage, 

however, over that with the paddle or screw lies in the 

avoidance of slip, and where there are fast-flowing cur- 

rents and small depths of water this matter becomes im- 

portant. When using the chain method of towing, the 

propulsive efficiency of the tug is affected only by the 

ordinary resistances in the engine itself and the losses 

in connection with the transmission, together with cer- 

tain losses due to the raising and stretching of the 

chain or to slipping. In this way the actual coal con- 

sumption of the chain tug becomes only about one- 

third that of a paddle tug when the tow is going up- 

stream. On the other hand, there are disadvantages 

in the method of chain towage which at first seem diffi- 

cult to overcome. The type of boat is unsuitable for 

any other use, and the heavy first cost of the propelling 

machinery, including the chain or rope and the mainte- 

nance of this equipment, offset, in a measure, its advan- 

tages. 
Full details of this type of river towage are illus- 

trated and described in this issue, and in the next issue 

the rope tug will be taken up. There is a marked dif- 

ference between the tugs used for these two methods 

of towing, in that the rope tug is equipped with twin 

screws to enable it to make the down-stream trips in- 

dependently of the rope, while on the up-stream jour- 

ney the combined rope and screw propulsion can be 

used. On the chain tug, propulsion both up and down- 

stream is obtained by winding the chain over the drums 

and wheels, special appliances being provided for de- 

tachment when an up-stream boat meets a down-stream 

boat. The chain is usually carried over the center line 

of the boat, and engine-driven water turbines are in- 

stalled on each side to provide jets of water to assist 

in bringing the boat around sharp bends. The direc- 

tion of the jets can be changed by an adjustable elbow, 

and they can be used for direct propulsion when neces- 

sary. The abandonment of rope-towing service on 

German rivers indicates that the chain towage will also 

be given up before long, chiefly on account of the in- 

creasing competition of the railways and the modern 

development of the paddle and screw tugs, combined 
with improvement of the rivers and the conditions for 

navigation. But wherever conditions are found simi- 

lar to those which formerly existed on the German 

rivers this method of towing can undoubtedly be util- 

ized for the cheap transportation of freight. 

Inland Waterway Traffic. 

Inland waterway traffic is a subject which is now 

being widely discussed in many countries. A hasty 

glance at the various types of shallow-draft boats pre- 

sented in this issue, which are designed for service in 

various parts of the world, will give some idea of the 

great variety of conditions which affect the type of 

river boat to be built. Much of the expansion of river 
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traffic dates back to an early period before railroad 

transportation became a serious rival; this was particu- 

larly true in the United States, where the Western 

rivers at one time were practically the only means of 

transportation of freight from certain sections of the 

country to the sea coast. That this has not been main- 

tained, however, is due to the rapid development of 

efficient railway traffic and to the lack of co-operation 

between the railroads and river steamboat companies. 

Everyone recognizes the cheapness of freight trans- 

portation on open rivers, but if the river does not form 

a direct connection between some great productive cen- 

ter and the seacoast ports there is not much to stimu- 

late water traffic unless the railways can be depended 

upon as feeders and the various river ports developed 

into efficient terminals adequately equipped for the 

storage and transsshipment of freight economically. 

\v ith such conditions, river ports would not be desti- 

nations for either railroad or water traffic, but the en- 

tire system of transportation would be a combined rail- 

and-water system. This system has been developed 

on the two great rivers in Germany, and from the re- 

sults obtained there it is shown very plainly that suc- 

cess depends upon the maintenance of a clear, open 

channel in the rivers, the establishment of good ter- 

minals, with facilities for storing and handling freight, 

and the transmission of freight from rail to water. It 

is not necessary to provide a great depth of water for 

inland navigation, as boats can be designed for efficient 

work on very shallow draft. Most freight transporta- 

tion on inland waterways is carried on by towage. On 

the Western rivers in the United States immense car- 

goes of coal are carried in this way from Pittsburg to 

New Orleans in tows, which consist of from twenty 

to thirty barges fastened together four abreast and 

five or six fore-and-aft, with a single stern-wheel 

steamer at the stern to act as tug and rudder. In Ger- 

many much of the cargo is carried up the lower por- 

tions of the Rhine in small sea-going steamers and in 

barges and lighters from 600 to 1,500 tons, which are 

towed by single-screw tugs of the type described else- 

where in this issue. On the upper portions of the 

river express freighters of the side-wheel type carry- 

ing 6,000 tons of cargo are used, while through the 

rapids chain towage is in vogue. 4 

Packet or express freight service is carried on in a 

variety of ways according to the volume of commerce 

and the natural conditions. On American rivers this 

traffic has been largely depleted in recent years by the 

competition from railways; but the old stern-wheelers, 

which were so numerous in ante-bellum days, still pre- 

dominate. Freight is carried on the main deck of 

these boats and partly in the holds, the hurricane and 

texas decks being devoted to passenger accommoda- 

tion. Part of the main deck space is occupied by the 

boilers, engines and fuel bunkers. Since the channels 

in the rivers on which these boats operate are continu- 

ally changing, and the depth of water varying so that 

new obstacles are always met, the type of boat which 

originally proved most efficient for meeting these con- 

ditions will probably remain in use until clear, open 

channels can be maintained. Boats of this type always 

make their landings bow-on, and the cargo is loaded 

and unloaded by trucks over a long landing stage or 

gang plank. Since the freight is piled on the open 

levees, no opportunity is given for mechanical han- 

dling. On German rivers, however, the express 

freighters are similar to the tow boats, except that they 

are of higher speed. Deck hatches are accessible to 

cranes on shore, which handle the freight and trans- 

fer it to wagons or railway cars. There are many 

rivers in all parts of the world where a large volume 

of small shipments is carried by gasolene (petrol) 

motor boats. In America many of these boats are of 

the stern-wheel type, with horizontal engines of the 

stationary type connected to the paddle wheels by a 

combination belt and chain transmission for propul- 

sion, Vessels of this type are also used for ferry 

work and as tramps where there is sufficient traffic. 

Many shallow-draft motor boats, with screw propul- 

sion, are used for tow boats with small flats or barges 

which are suitable for handling a considerable volume 

of bulk cargo. In the rapid improvement in mechani- 

cal features of this class of boats it is to be expected 

that more river traffic will be developed in the near fu- 

ture. Heavy oil engines, which are now being per- 

fected, will add much to the possibilities of this traffic. 

Besides the actual navigable rivers for shallow-draift 

navigation, the recent improvement of inner-coastal 

routes on the Atlantic Coast of the United States will 

open a new means of inland traffic. If the proposed 

improvements in these waterways are soon completed, 

there will be a complete through-line, which is navi- 

gable with safety the year round from Boston, Mass., 

to Richmond, Va. Losses from sea transportation be- 

tween these points in the last two decades indicate 

that the safety of such a service will easily repay the 

cost of new construction, and, on account of the say- 

ings resulting from its operation, increased water- 

borne transportation should rapidly ensue. 

All inland waterway transportation depends upon 

the establishment of complete and economical terminal 

systems, designed and equipped so that bulk and 

package freight can be handled quickly and cheaply 

and with a minimum amount of damage to the goods. 

Individuals and corporations cannot accomplish this at 

once, but Federal, State and municipal aid must be ob- 

tained and the faith of the people interested in com- 

mercial, industrial and transportation must be aroused 

to the economical advantages of a properly equipped 

inland waterway traffic where the terminals are con- 

trolled so that they can be used freely and impartially 

by all carriers, whether by rail or water. With this 

the advantages of improved waterways and of the im- 

proved designs of shallow-draft boats, which are il- 

lustrated in this issue, can be utilized. 
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ENGINEERING SPECIALTIES. 

Centralized Valve Gear for Stern Paddle=Wheel Engines. 

Light-draft river boats, especially those of the stern-wheel 

type, when used in rivers where there are overhanging trees 

and considerable foliage on the banks, frequently meet diffi- 

culties by entangling these obstructions with the eccentric or 

cam rods and causing breakdowns. Builders have attempted 

to correct this difficulty by using makeshifts, but a new type 

of valve gear has been placed on the market by the Marine 

ae 

Iron Works, Chicago, Ill., which is designed to do away with 

this difficulty. As can be seen from the illustration, eccentric 

rods, cams and links have been eliminated, so that damage to 

the valve gear by obstructions is impossible. Also the length 

of the paddle wheels can be increased, as no space is required 

for the eccentrics or cams. The valve gear itself is in sight 

of the engineer and is accessible. he valves have a variable 

cut-off, which enables greater economy when the engines are 

operated under normal load, and also admits increasing power 

when circumstances demand an overload. 

The Lytton Steam Trap. 

In the operation of a steamship the thorough draining of 

the water of condensation is fully as important as any other 

feature in the power plant, and unless it is thoroughly done 

danger to the engines, leaky joints in the piping, insufficient 

duty from the heating surface, when required for heating or 

drying, are some of the most important difficulties to con- 

tend with. The Lytton steam trap for draining condensed 

water, which is illustrated, is so built that all the working 

EXTERIOR VIEW. 

parts, with the exception of the bucket float alone, are on the 

outside of the receptacle, and, therefore, in sight and readily 

accessible, so that any possible troubles, which may happen 

even in the best of apparatus, can be immediately located and 

corrected without the necessity of pulling the trap to pieces. 

Also by this arrangement many of the automatic functions 

of the trap can be performed by hand from the outside, so 

that if any solid matter has lodged under the valve during 

discharge it can readily be removed by submerging the float 

and allowing the trap to flow through for a short time. 

In operating the trap, when it is first installed, it is neces-- 

sary to either fill the receptacle approximately one-half full 

of water or to hold the hand lever forward, which will raise 

the float D and allow the discharge valve L to remain closed. 

until sufficient condensation has flowed from the cistern to: 

the trap to support the float in the position shown in the sec- 

tional view. When this condition has been established, the: 

water flowing through the trap in the inlet opening 4 will 

raise the float D until it strikes the outer casing. When the: 

trap is filled, the water will flow into the float, causing it to 

drop to the bottom. This will cause an upward movement of 

the lever K, which raises the auxiliary valve M, and admits. 

SECTIONAL VIEW. 

the pressure in the trap to the under side of the piston top: 

to the main valve L, which opens the main valve and the 

water flows out of the trap. The water will flow from the- 

trap until it is level with the top of the float with the float at. 

the lowest position, when, almost instantly, sufficient water 

will be drawn out to raise the float again, thus closing the- 

discharge valve until the receptacle is again full and the float 

drops. 

Besides the features already referred to, the manufacturers. 

of this trap, the Lytton Manufacturing Corporation, Frank- 

lin, Va., call particular attention to the way in which the valve 

operates, since all the float has to do is to raise the nickel 
auxiliary valve, admitting pressure to a piston having a larger 

area than the main valve, so that the pressure lifts it from its 

seat. Thus, since the discharge valve is practically balanced, 

its size is not limited by the pressure, and a large valve open- 

ing is therefore obtained with a consequently increased dis- 

charging capacity. 

A Condenser Packing Tool. 

A leaky condenser is something which causes as much: 

trouble and irritation on board a ship as any single mishap. 

The cause of leaking can be traced to many sources, but a very 

prevalent one is that the packing laces are not carefully laid’ 

in. It is a tedious job, and carelessness after hours of the 

work is almost pardonable. 

Mr. Edward P. Strode, of Fortieth street and First avenue, 

New York, has invented a tool for inserting condenser tube- 

packing which makes the work an actual pleasure. Ten to- 

twelve tube ends can be readily packed per minute, and ex- 

perts have packed more than twice this number in the same 

time. What is of the utmost importance is that each tube is 

packed precisely like its neighbor. Broadly speaking, the 

packing tool as shown by the illustration is a pistol. It is. 

loaded with a lacing, which then shoots into the tube plate 

around the tube, and by a blow sets it there. The tool is. 

simple in the extreme, and unless absolutely abused would 

last for years. It is actuated by compressed air at 80 pounds. 

pressure. 
Looking at the illustration at the left of the tool will be seen 

a tapered square, followed by a round portion, which is 

slotted from end to end. To the right is seen a trigger, very 

much in the same position as it would be in a pistol, and on the 

front and side of the handle is a second trigger. In the 

bottom of the butt is tapped a hole to receive a coupling for- 
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the air tube, the handle, of course, being hollow. The tapered 

square is inserted in the condenser tube, which brings it to a 

center. If this portion was left round, the little burr often 

left by the cutting-off machine would prevent proper centering. 

Just inside the slot, on the cylindrical portion, is a shaft, 

which, when the thumb trigger is pressed, admits air to a 

little turbine at the back, which causes it to revolve rapidly. A 

lacing is cut to length and inserted at the end of the slot, 

where it is grasped by a spring clamp and is whisked out of the 

side in a second. The second trigger is then pressed, and a 

little plunger which envelops the rotary portion shoots for- 

ward, sliding the coiled lacing off the rotating part and over 

the condenser tube, setting it firmly in place. The side trigger 

is then pressed again, giving a second blow, and the work is 

‘done. 

The machine is simple. The little valves are only ordinary 

bevel seated affairs, which can be reground most advantage- 

ously, and the rebound of the plunger or hammer is ac- 

complished by means of a coiled spring, which is only pressed 

a distance equal to the depth of the tap holder in the tube 

sheet. 

Machine Versus Hand Method of Stoking. 

One of the best features of the best mechanical stokers is 

that they do not throw any green coal upon the fire itself. 

Matters are so arranged that the coal is coked by the time it 

reaches the incandescent bed of coals. It is doubtful whether 

a human stoker could properly take care of this matter. It 

seems probable, on the other hand, that with the highest type 

of mechanical stoking grades of coal can be used which would 

otherwise have to be wasted. This has been proved in many 

instances on shore, and the same is undoubtedly true on board 

ship. In one instance a 6,000-ton lake freighter, having two 

Niclausse watertube boilers, each containing 3,340 square feet 

of heating surface, was equipped with Jones stokers supplied 

by the Under-Feed Stoker Company of America, Chicago, 

Ill., as shown in the illustration. When these boilers were 

first installed they were stoked by hand, and the coal consump- 

tion for round trips between the head of the lakes and Lake 

Erie ports amounted to about 400 tons of slack coal. The use 

of the mechanical stokers, however, resulted in a marked in- 

crease in economy, as with them the fuel consumption for the 

round trip was reduced to about 300 tons of slack coal, or a 

gain in economy of 25 percent. 

A Useful Freight Chute. 

The illustration shows a freight chute constructed by Mr. 

G. A. Swain, superintendent of delivery piers of the Southern 
Pacific Company, at their New York terminal, for use in the 

delivery of small freight from the warehouse lofts to the 

main floor of the piers. These piers were equipped with 

straight wood chutes, but their use demonstrated that the 

straight chutes were too rapid for small bags, namely, rice, 

beans, dried fruit, meal and lightly-constructed case freight, 

so the iron spiral staircases leading from the main floor to the 

lofts were utilized by fitting galvanized iron chutes onto the 

steps, with a landing platform at the foot of the staircases. 

These chutes have been in operation for about six months, and 

are said to have proved of great advantage, eliminating 

damage to the various light commodities handled on the piers. 
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The Brush Electric Lighting Set. 

In our July number we made some mention of an installa- 

tion of the Brush electric generating set in a vessel on the 

Pacific Coast, the outfit being used not only for lighting but 

running a wireless telegraph plant and other electrical con- 

veniences. The capacity of the lighting set referred to was 

4 kilowatts, and the makers (The Charles A. Strelinger Com- 

pany, Detroit, Mich.) have since that time developed and 

placed upon the market a 2-kilowatt lighting set, consisting of 

a 4-horsepower engine direct connected to a 2-kilowatt genera- 

tor, and which is illustrated herewith. Its capacity is sufficient 

for a maximum of 100 16-candlepower tungsten lamps, or a 

lesser number of lamps may be used in connection with many 

other electrical devices. This outfit is extremely compact, 

requiring a space of but 40 inches in length and 22 inches in 

width, the total weight being about 680 pounds. 

Corrections.—In the description of the A. C. generators 

and induction motors, manufactured by Messrs. T. W. Broad- 

bent, Ltd., Huddersfield, which was published on page 292 

of our July issue, the statement that these generators deliv- 

ered from 6 kilowatts at 750 revolutions per minute, etc., 

should read “from 60 kilowatts at 750 revolutions per minute, 

etc 

On page 388 of the October issue the caption for Fig. 2 

should read 1,500 horsepower instead of 15,000. 

On page 403 the caption of the illustration should state that 

the lightship illustrated is off Cape May instead of Cape Ann. 

On page 404, in the third paragraph and seventh line, 

“adherent limitations” should be changed to “inherent limi- 

tations.” 

On page 404, in the cost of bids from the Fore River Ship- 

building Company, £164,000 should be £150,500. 

On page 409, the displacement of the Rochambeau should 

read 17,300 tons instead of 70,300 tons, and the length over all 

547 feet 9 inches instead of 597 feet 9 inches. 

On page 251 of the June issue, in the article “Holtrop Auto- 

matic Lubricator,” the end of the first sentence should read 

“cut in the box” instead of “cut in the shaft.” 

TECHNICAL PUBLICATIONS 

The Gas Turbine. By Henry Harrison Suplee, B. Sc. Size, 
6 by 9 inches. Pages, 262. Illustrations, 93. J. B. Lip- 
pincott Company, Philadelphia, Pa. Price, $3 net. 

This work seems to us most timely, as the prime-moving 

world is tending most strongly to continuous-motion engines; 

and while the reciprocating motion of steam engines is coupled 

with certain inherent troubles, these are greatly augmented 

in the internal-combustion engine. Therefore, the rotary 

principle of a gas turbine is most alluring. In Mr. Suplee’s 

book there is much which is of value, even if taken only as a 

collection of what has been attempted, let alone its admirable 

treatment of the subject educationally. The difficulties of a 

practical gas turbine are great, and we can agree with the 

author that the most promising road is that which leads 

towards the “mixed type,’ as he terms it. 

The Design and Construction of Ships. By Prof. J. Harvard 
Biles. Two volumes. Size, 6% by 9 inches. Pages, 846. 
Illustrations, 561. Plates, 40. J. B. Lippincott Company, 
Philadelphia; Charles Griffin Company, Ltd.. London. 
Price, two volumes, $15. 

It would be utterly impossible to even briefly outline Prof. 

Biles’ work and do it justice. While he lays no claim to 

originality, the information concerning old things is made to 

seem new by its clear and concise explanation, and through- 

out his book there is always that pleasant feeling to the reader 

that if he could only see Prof. Biles he would learn a great 

deal more. In other words, there seems to be a tremendous 

reserve force. The book grew out of lectures on the various 

topics delivered at Glasgow University. This, of course, would 

account for its clearness, and it is supposed to be especially 

adapted for students; but we venture to say that the practicing 

engineer finds himself often in as much need of clearness and 

conciseness as does the student, and to both the book of Prof. 

Biles is invaluable. 

Cape Cod.Canal. Size, 5% by 8 inches. Pages, 64. Illustra- 
tions, 30. Maps, 2. Published by J. W. Dalton, Sandwich, 
Mass. Price, 25 cents. 

This booklet is called an “illustrated story of the new Mari- 

time Highway,” a project first conceived by the Pilgrims, the 

canal that will make Cape Cod an island. The information, 

coupled with the illustrations given, is instructive and pleas- 

antly imparted. It draws attention to making Cape Cod an 

island, and also to the fact that a large part of the Cape was 

at one time an island. 

Handbook for Iron Founders. Issued by the Frodair Iron 
& Steel Company, Ltd. London. Size, 4 by 6% inches. 
Pages, 126. Numerous tables. Price, 3s. 

The publishers of this little handbook are people who make 

a business of foundry work, or, more properly, of cast iron 

mixtures. They are, in fact, advisory engineers, and while 

they recognize the value of analysis of iron and understand 

thoroughly the effect of silicon, manganese, phosphorus, car- 

bon, etc., they are frank enough to say that this knowledge 

does not of necessity make a successful foundryman, and that 
foundry work is not yet an exact science. We quote from 

them as follows: “Laboratory tests may be vastly helpful in 

a foundry and may insure it against wide and serious diverg- 

ences of result. It could never be expected that, in the case of 

any particular casting, a specification based on chemical analy- 

sis and physical tests could be laid down which would yield the 

desired result with absolute certainty. All founders are pain- 

fully aware of this, for even the most successful will from 

time to time have a casting to make, the difficulties of which 



NovEMBER, IQII. International Marine Engineering 475 

yield to no scientifically established rules, and are not over- 

come until after many failures and a good many hot arguments 

between foundry foreman, draftsman, chemist and pattern- 

maker.” This refreshingly open and fair statement must 

inspire confidence. American and British authorities are 

quoted, and the information is so given that it is applicable in 

any country. The only criticism we have to make on the neat 

little volume is that owing to the use of gilt on the edge of 

the pages it would seem wise if the publishers would send an 

oyster knife with each volume in order to get at the valuable 

information contained therein. 

Practical Marine Engineering. Third edition. 
Q inches. 
INTERNATIONAL MARINE ENGINEERING. 

Size, 6 by 
Pages, 794. Illustrations, 350. New York, 1911: 

Price, $5. 

Previous editions of this book have been found so valuable 

to marine engineers and students that it was considered de- 

sirable to publish a third edition involving some additions to 

cover recent developments of marine engineering and bring 

the subject matter up to date. The book was originally 

written by Prof. W. F. Durand, formerly head of the Depart- 

ment of Naval Architecture, Cornell University. The addi- 

tions, which include chapters on steam turbines, internal-com- 

bustion engines, producer-gas plants and oil fuel, have been 

contributed by recognized experts in these various fields. Few 

books written on engineering subjects are intended to give 

detailed information from a practical point of view. They 

usually deal with the theoretical part of the subject that can 

be thoroughly understood only by those who have made a 

scientific and technical study of engineering. In this case, 

however, it was the purpose of the author to provide help for 

the operative or practical engineer, either for the man who has 

already entered the profession or who may wish to perfect 

himself more fully in many branches of the subject, or for the 

applicant for the lowest round of the ladder, or for the young 

man whose attention has just turned to this field and who may 

wish some simple and fairly complete presentation of the sub- 

ject from the practical standpoint. To do this it was, of 

course, necessary to simplify the work and omit much of the 

material which could be understood only by those who have 

had the advantage of higher mathematics and engineering 

education. It is understood that the reader has some knowl- 

edge of the essential principles of marine engines, boilers, 

fuels, etc., not as a designer but as a user of the machinery. 

The first part of the book contains an adequate treatment 

of the materials used in engineering construction, of the dif- 

ferent kinds of fuels, and then goes on to describe the promi- 

nent types of marine boilers, with their accessories and rela- 

tive performances. Following this, the principal discussion is 

of engines and auxiliaries, describing their individual parts, 

installation and uses. Operation, management and repair are 

treated in a single chapter, and this gives much valuable in- 

formation to the man whose duties require the knowledge 

usually gained by wide experience on board ship. Valves and 

valve gears, steam engine indicators and indicator cards are 

treated in separate chapters. The principles of propulsion and 

powering are most important to the marine engineer, and can 

only be understood by a thorough study of the subject. In 

dealing with this the author has used many examples showing 

the methods of calculation for different types of propulsion 

and the means for computing the power for given types of 

ships. The first part of the book is concluded by chapters on 

refrigeration and electricity. 

In Part II., which is called “Computations for Engi- 

neers,’ an elementary discussion is given of the mathematics 

necessary for this work. A general knowledge of the subject 

is presupposed, but the most essential points of this work are 

given and illustrated with many useful problems. This feature 

of the work is designed to be of help to those who wish to 

qualify as licensed engineers. In connection with this an 

appendix is added containing a list of questions which would 

be asked in an examination for such a position. References 

are given for the pages in the book which give the information 
necessary to answer these questions. 

Part III., which is the new part of the book, has not been 

intended to give an exhaustive discussion of the subjects in- 

volved, but to present the general principles and describe the 

details of the machinery. In the chapter on turbines the 

prominent types of marine turbines are given in detail and 

actual installations illustrated. The auxiliaries required for 

turbine installations are also described in full. Similarly, with 

internal-combustion engines, the prominent types are described 

and the engines illustrated by photographs and drawings. The 

advent of gasoline and heavy oil engines brings a compara- 

tively new subject before the marine engineer, and one which 

requires careful study for efficient operation. Producer gas 

plants are described rather briefly, giving particularly the 

method of generating producer gas and the type of engine 

necessary for using this as a fuel. In closing, a chapter is 

devoted to the specifications, methods of burning and stowage 

of oil fuel. 

SELECTED MARINE PATENTS. 

The publication in this column of a patent specification does 

not necessarily imply editorial commendation. 

American patents compiled by Delbert H. Decker, Esq., reg- 

istered patent attorney, Loan & Trust Building, Washington, 

ID), (C, 

999,688. DECK-PLATE FILLER FOR VESSELS USING OIL 
FUEL. ALEXANDER WINTON, OF CLEVELAND, OHIO. 

Claim 1.—The combination with the filling pipe of a fuel tank, of a 
deck-plate surrounding the filling end of the pipe, a cover for the deck- 

plate, and a lock for the cover operated from the inside of the hull of 
the boat. Six claims. 

1,000,310. OUTBOARD CONDENSER. CHARLES WARD AND 
CHARLES E. WARD, OF CHARLESTON, W. VA. 

Claim 4.—In an outboard condenser, the combination with a boat, of a 
header secured to the side of the boat, the said header being divided into 

compartments, pipes extending a distance from one compartment of the 
header and returning to another compartment of the header, and means 
constructed and arranged to be operated from the interior of the boat for 
closing any number of the said pipes. Five claims, 

No aia ROWLCCK. LEOPOLD ROTHGERY, OF DETROIT, 
I é 

Claim.—In a _rowlock, in combination with a thole, a band ring 
pivotally secured thereto, a loom ring made in two parts adapted to en- 
gage through said band ring, the said two parts in their assembled condi- 
tion being provided with a circumferential groove adapted to engage a 
holding member projecting inward from the band ring. 
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1,000,152. 
NEW YORK, N. Y. 

Claim 1.—In combination: a pontoon or barge; a derrick carried there- 
y, and adapted to control a load; a number of communicating com- 

partments adapted to retain a liquid ballast; and means to control the 

flow of same in such a manner that the pontoon is maintained in a sub- 
stantially level position under various positions and conditions of the 
load. Thirteen claims. 

1,000,786. METALLIC BOAT. FRANK H. DARROW, OF AL- 
BION, MICH. 

Claim.—In a boat, a sheet metal bottom and sides, said bottom and 
sides being secured together at their outer edges to form a fluid-tight 
joint, inner and outer end posts, the outer posts being triangular in 
cross section and arranged at the opposite ends of the boat and adapted 
to receive between themselves the inwardly bent ends of the side pieces, 
said posts being bolted together to firmly grip the ends of the sides, a 
series of ribs arranged in and secured to the bottom and sides of the 
boat, inner side rails secured to the upper edges of the ribs and to the 
inner end post, outer side rails secured to the upper edges of the sides 
and to the ribs, said outer side pieces being secured at their opposite ends 
to the outer end posts, and sheet metal fastening and protecting plates 
adapted to be bent into engagement with the outer end of the outer end 
post and with the engaging ends of the outer side rails. One claim. 

1,001,476. LIFE-PRESERVER. JACOB STROBEL, OF NEW 
YORK, N. Y. 

_ Claim 1.—A life preserver, having an air chamber provided with an 
inlet port, a valve controlling said port, a retainer for holding said valve 
in closed position, and means within said air chamber and operable from 
the exterior thereof, for moving said retainer to inoperative position. 
Six claims. 

1,000,999. PROPELLER. OSCAR A. DANIELSON AND LYMAN 
R. JONES, OF NEW YORK, N. Y. 

Claim 1.—The combination with a propeller and a shaft therefor, of 
means for securing the shaft to the propeller consisting essentially of an 
eyelet engaging the end of the shaft and the folded part of the propeller 
within which said end of the shaft is placed. Five claims. 

British patents compiled by G. E. Redfern & Company, 

chartered patent agents and engineers, 15 South street, Fins- 

bury, E. C., and 21 Southampton Building, W. C., London. 

16,346. INSTALLATIONS FOR MARINE PROPULSION. THE 
HON. C. A. PARSONS, OF NEW CASTLE-ON-TYNE, AND S. S. 
COOK, WALLSEND. 

In operation, pressure fluid is supplied to each reciprocating engine; 
thence it passes by the pipes to the corresponding turbine, and the con- 
denser. Going astern the engine on each side of the ship is directly con- 

nected with its condenser, the turbines being idle. A reversing turbine 
thus becomes unnecessary. For maneuvering, the reciprocating engines 
can be operated independently either both ahead, both astern, or one 
ahead and the other astern. ‘The turbine on the side of the engine run- 
ning astern will run idly in the condenser vacuum, while that on the 
other side, when the engine on that side is running ahead, will also be 
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FLOATING DERRICK. FRIEDRICH CORRELL, OF running and driving the center propeller ahead, and this by its wash on 
the rudder will assist in turning the vessel. 

17,068. MARINE PROPULSION. THE HON. C. A. PARSONS, 
NEWCASTLE, AND S. S. COOK, WALLSEND. 

This is for a marine turbine installation having additional or cruising 
turbine parts connected to a propeller shaft by couplings such as shown 

so that the added thrust produced by the power of the additional turbine 
parts may be balanced in these parts or transmitted to suitable absorb- 
ing means. 

17,612. 
SUBMERSION OF A BODY IN A LIQUID. J. 
NEWCASTLE-ON-TYNE. 

Relates to submarines, etc. The depths are marked on a stem, and 
any mark is brought to the pointer by turning the hand wheel. If the 
craft is below this level water will enter and raise the float, causing 
the disc to complete an electrical circuit, including the electro-magnet, 
which then opens a valve to admit compressed air for driving out some 
of the water from the balancing chamber. When the correct level is 
reached the water tends to leave the float, breaks the contact, and the 
valve closes. If the boat is above the required depth the float falls and 
is supported by the disc on hooks which make a circuit causing an 
electro-magnet to open a valve and allow air to escape from the balancing 
chamber and water to enter. The apparatus may be operated by hand. 

18,408. MEANS FOR PREVENTING THE RACING OF MARINE 
ENGINES. P. DAVIS, CHESTER. 

According to this invention, two pipes with valves intercepting the 
steam valve and connected with a slide valve to turn off and on the 
steam as the sea exposes and covers the propeller, are brought into in- 
stant operation by a tube open at the bottom and sunk into the outer 
edge of the made this tube is carried up the rudder post and con- 
nected with an instrument for changing the course of currents of elec- 

APPARATUS FOR CONTROLLING THE DEPTH OF 
R. DA COSTA, 

tricity called an electrepeter, the wires from which are connected with a 
switch and second electrepeter to tilt over from side to side by two 
motors and eccentric wheel attached to a frame connected to the slide 
valve and running in the groove of a fixed table over a continually 
oscillating bar running in the same grodve, two adjustable bolts on the 
bar meeting the eccentric wheel and carrying the frame with the lever 
of the slide valve to turn steam off and on as required to prevent racing. 

14,181. ELECTRICAL ARRANGEMENTS FOR PROTECTING 
SHIPS’ BOTTOMS, ETC. J. E. JAMES, BOLTON. 

Electrodes or current discharge points are carried by insulating de- 
vices fixed in the plates and these preferably discharge high-tension cur- 
rents into the water from coils to produce a strong electrical field over 
a suitable area, the current returning via the vessel shell; return wiring, 
collecting points, etc., being dispensed with. It is found that alternating 
current of high tension is most destructive to low forms of aquatic life. 

11,131. DEVICE FOR CALMING ROUGH SEAS BY MEANS OF 
OIL. G. DOLNE-DEHAN, SCLESSIN, BELGIUM. 

A previous device for this purpose was a receiver filled with oil pro- 
jected by a howitzer and open during its flight, the oil being kept in by 
the air pressure. This method does not allow a greatly inclined 
trajectory when the receiver capacity exceeds certain limits. Another 
receiver is kept closed during projection, the opening being effected by 
the shock to the device on striking water. This method also presents 
the same difficulty, as the shock would not be sufficient to open the re- 
ceiver. These drawbacks are avoided by this invention, which consists in 
retaining the cover by spring hooks at the instant of projection, these re- 
leasing the cover as soon as the device is expelled. The cover is a plug 
of wood, and is held in place during the flight through the air by means 
of the air pressure, but floats on the water when the device strikes, thus 
releasing the oil. A modification is adapted for projection by hand. 
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ITALY’S FIRST TURBINE-DRIVEN CRUISER, THE SAN MARCO. 

The first Italian turbine cruiser, the San Marco, has re- 

cently completed a series of very successful steaming trials 

at Spezia. She was launched at Castellamare, Italy, and 

engined by Messrs. Ansaldo, Armstrong & Company, of 

Sampierdarena. She has the following dimensions: 

Legian OVEP AllLcacsaccoccocgo0asood00 461 feet. 

Length between perpendiculars........ 427 feet. 

IPxtremenbeamuscner eee PRs aa at cae es 69 feet. 

IDGndalil ols omy eae e Uo xe oe aS 30.9 feet. 

Meantdrakts ts f. cers ee esr 23.6 feet. 

BY DAGNINO ATTILIO. f 

Pp 
PO bd ws 

yco consists of The machinery 1 Stallation of Sauk 
chinery, electric steam turbines withthe usual ausdtary 

lighting machinery, steam*heating and evaporating plants, 
deck machinery and appurtetiances fOr handling and ma- 

netivering. P 

The turbines are of the Parsons type, designed for a steam 

pressure at the turbines of 210 pounds (gage), and will make 

about 435 revolutions per minute, developing 20,000 shaft- 

fecaiade™ 

horsepower. There are four shafts, each fitted with one pro- 

peller. The installation comprises six ahead turbines, the high 

TURBINE-DRIVEN CRUISER SAN MARCO. 

Miasabaaiirin GRRE oooccc00co9ccuceso00a 24.4 feet. 

Metacenthicuheich tiene teres 3.94 feet. 
INormaligdisplacementyes-neeeeee aie: 10,110 tons. 

Her armor consists of a belt, with a maximum thickness 

amidships of 7.87 inches, decreased to 3.16 inches at the ends, 

and running from stem to stern with a width of 7 feet 3 

inches, of which 4 feet 11 inches is below the waterline. The 

protective deck has a thickness of 1% inches. The battery is 

an extremely powerful one, including four 10-inch guns, 45 

calibers long, mounted in pairs in turrets, forward and aft, 

with an arc of fire of 260 degrees. There are eight 7.5-inch 

guns, 45 calibers long, in pairs in four turrets at the corners 

of the superstructure. They have an arc of fire of 160 de- 

grees. The secondary battery includes sixteen 3-inch guns, 

eight 3-pounders and four Maxims. There are three 18-inch 

torpedo tubes, all submerged. 

and intermediates are used with low-pressure for cruising in 

order to secure economy, and four backing turbines, two of 

which are high-pressure turbines coupled one with each of 

main high-pressure ahead turbines, and two low-pressure tur- 

bines are incorporated into the exhaust ends of each of the 

low-pressure turbines. The outboard shafts are operated en- 

tirely by main high-pressure turbines, the starboard inboard 

by the low-pressure (starboard) turbine and the intermediate- 

pressure cruising turbine, and the port inboard by the low- 

pressure (port) turbine and the high-pressure cruising. In 

maneuvering the propellers work always in pairs at the same 

side. All four shafts turn outboard. 
The turbine casings are parted horizontally. The lower half 

carries the box-shaped fore and aft bearings, thrust and ad- 

justing block. 

The following data of the turbines are interesting: 
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Number of tubes, 8,944. 

Number of | _ Mean Length Diameter, outside, 5% inch. 
Expansions. | Diameter. | Including Glands. an f 

ae Thickness, 3/64 inch. 
nenes iG 

Main H. P. port and starboard .. . 6 49 15 feet G6 inches Length of tubes between the plates, 7 feet 1034 inches. 
L. P. port and starboard........ 6 87 11 i 1; 4 d 

H. P. cruising......-.-........, : ace a i a : Cooling surface, 11,840 square feet. 
TOPNcruisingaee see nee ‘ ¥ q : 

H. P. astern port aud Sa poatd 3 ve AH 3 te , Exhaust inlet (rectangular), 48’ inches by 809% inches. 
L. P. astern port and starboard. . K ; ae 

There is one auxiliary and one dynamo condenser, located 
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DATA OF BLADES OF THE TURBINES. 
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Main yi Pe—Rirsteen tetova enone see tn re eared erst age 5 ne 
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TShird Gok caer oceania yaa ca rae 5 64 
ROULth ah he eeoeortatinacieep te ers cnn 4 7/16 
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AO nike AGiuicigs serach coc alagiaat baer 5 43 

The main condensers are located one in each engine room 
at the after end of the low-pressure turbines. They are oval 

and of the surface condenser type. The principal data of each 
main condenser are: 

in the forward port engine and dynamo room, respectively. 

The dimensions of both are: 

Number of tubes, 1,550, 

Cooling surface, 1,076 square feet. 

Length between tube plates, 5034 inches. 

The boiler equipment consists of fourteen units in four fire- 
rooms. The total grate surface of all the boilers js 1,409 
square feet, and the heating surface 48,201 square feet, the 
ratio is 34.4 to 1. The working pressure is 250 pounds. 
Forced draft system with closed fire-room is used, one blower 
being provided for each boiler, driven by a vertical inclosed 
self-lubricating steam engine. 
The official mooring trial, the preliminary progressive trials, 

the six-hour forced draft full power trials, as well as the 
twenty-four-hour natural draft trials, were successfully made, 
and finally a ten-hour contractor’s steaming radius trial was 
completed. 
Experiments were made in using the turbines in three ways. 

wirst, for comparatively low speed with all six ahead turbines 
in operation; this combination resulted in a smaller quantity 
of steam being required than with either of the other two 
combinations. Steam was then admitted initially into the 
high-pressure cruising turbine, exhausting into the interme- 
diate-pressure cruising turbine, and from the latter through 
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SECTION THROUGH ENGINE ROOM. 

International Marine Engineering 

4k. S60 

SECTION THROUGH BOILER ROOM, 

1—Fire and bilge pumps. 
m—Feed pumps. 

a—Main condensers. 

a 
fOr | Ho 

Wau 
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separate pipes to each of the main high-pressure turbines. 

From these latter steam was exhausted into the low-pressure 

turbines and finally into the condensers. Second, for speed 

above 20 knots the five-turbine combination can be used. 

Steam is admitted initially to the intermediate-pressure cruis- 

ing turbine, passing thence to the two main high-pressure 

turbines, and from each of them to the low-pressure turbine. 

The high-pressure cruising turbine revolves idly in a vacuum. 

Third, for highest speed only the four main turbines were 

used, steam being admitted initially to each main high-pres- 

sure turbine, exhausted into the low-pressure and then into 

the condenser, both cruising turbines revolving idly in a 

vacuum. 
In any of these arrangements the power is governed by 

throttling, though in the six-turbine combination a by-pass 

valve is fitted, between the first and second expansion, which 

may be used, within limits, for this purpose. All maneuver- 

ing is done with the four main turbines. All the turbines are 

drained to the air pump. Glands are bolted to the forward 

and after casing of each turbine. In order to prevent leakage 

a steam pressure of about 1 pound above the atmosphere is 

usually maintained in the gland when cruising by means of a 

system of piping. 

A Cockburn’s flexible throttle valve is fitted in the main 

steam pipes, with an emergency governor gear. 

The propellers are cast solid of manganese bronze. 

dimensions are: 

Their 

Diameter, 7 feet 6% inches. 

Pitch, 6 feet 1054 inches. 

Number of blades, 3. 

Total area of blades, 27 square feet. 

Shafting, outside diameter, 93¢ inches. 

Shafting, inside diameter, 45 inches. 

TEST. 

Average | 
Duration Number Pressure Pressure Pressure in | Pressure in 

of the Test} of Boilers jin Fire-room| of Boilers | H. P. Cruis- | I. P. Cruis- 
in Hours. in Use. in Inches Steam. ing Turbine. | ing Turbine. 

1 | of Water. 

10% | art Nil | 245 105 42 
1 Siae| 14 Nil | 230 Nil | Nil 
6 14 | g | 245 Nil Nil 

Duration | Pressure in | Pressure in |Displacement Draft Draft 
of the Test] Main H. P. thesla Ps of Before Test | After the Test 
in Hours. Turbines. Turbines. the Ship. in Feet. in Feet. 

10* 17 12 inches of 10,050 
vacuum. 

18 140 DES 10,050 24.2 23.5 
6 200 10 10,175 24.2 23.95 

| 

Duration Average Vacuum 
of the Test} Number of Ss 18 12, Apparent in the Ayerage 
in Hours. | Revolutions. Slip. Condensers. Speed 

| 

% Inches. Knots 
10% 196.2 2,350 13.3 28 12 
18 374 15,700 | Mi 27 21.64 
6 427 6 23,030 19.5 27 23.75 

| 

* Steaming radius. 
Wetted surface 1,420 square feet. 

The coal consumption per shaft-horsepower during the 

steaming radius test was 1.96 pounds, and with natural draft 

it was 1.60 pounds. During the steaming radius test the 

exhaust of the auxiliary led into the main high-pressure 

turbines. 

The total weight of machinery installation, including pro- 

pelling machinery and appendages, auxiliary machinery, 

piping, boilers and fittings, smoke pipes and up-takes, lagging 

and covering, floorings, ladders and grating, fittings and gears, 
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stores, tools and spare parts, carried on board is 1,284 tons, 

and with the water in the boilers, 1,320 tons. 

The trial requirements of the San Marco were based on 

the results of her sister ship San Giorgio, fitted with recipro- 

cating engines, but the Saw Marco, when going at full power, 

was required to give a half knot more than the San Giorgio; 

this condition was easily surpassed. 

| i 
i 

A MODEL TEST ON A STEAMER. 
BY G, G, HOLBROOK, S. B. 

The work which is the basis of this article was performed 

by the author in the summer of 1909 on Lake Minnetonka, 

Minnesota. The object of the experiments was to determine 

the relation between the actual power required to drive a 

vessel and the power as determined by a series of model tests, 

by means of simple and inexpensive apparatus. The tests were 

made in open water, using a small gasoline (petrol) launch 

for towing the model and weighing the pull with an ordinary 

equal arm scale balance. Although it is not customary to 

carry on model tests in open water, it was desired to demon- 

strate that valuable information could be obtained in this 

way with such apparatus as could readily be obtained in any 

locality. The concordance of the results from this test com- 

pares favorably with model tests made in towing tanks, and 

seems to justify the procedure adopted. 

The boat selected as a basis of this test was a 70-foot 

wooden steamer owned by the Twin City Rapid Transit 

Company, oi Minneapolis, Minn., and operating on Lake 

Minnetonka. The steamer was one of a fleet of six boats, 

exactly alike, constructed by the Rapid Transit Company from 

designs by R. C. Moore, of Wayzata, Minn. The boats were 

built to convey passengers from the terminals of the suburban 

trolley line at Excelsior, a town on the shore of Lake Minne- 

tonka, to different points on the lake. As the boats ran on 

schedule time to meet the trolley cars, it was desirable that 

they should be able to operate in all kinds of weather, carry 

a large number of passengers, and be capable of a fairly good 

speed. The dimensions of the White Bear, the boat used, 

are as follows: 

Lean OwER alll, cocooadooe Pelee OVLeCtshin chess 

IBCENON, “GISRATNOS oocodo0o000000000 +. 14 feet. 

Drattwiextrenenpere kes ive ..- 5 feet 544 inches. 

Displacementm (ich®) peer eeeee 35.5 tons. 

WISANE OF MAACUTACAY. 6ccosccc00000 9.2 tons. 

CAA CADACIER. ooocccoe00an00ce 120 passengers. 

The outboard profile and body plan of the boat are shown 

in Figs. t and 2. The boat is wide for her length, to give a 

large carrying capacity on small draft. The freeboard is 

rather low, but was sufficient for the protected waters where 

the boat was used, since the greatest sweep of unbroken water 

is about 10 miles. 

The boat was powered with a three-cylinder, triple-expan- 

sion, reciprocating steam engine with the following dimen- 

sions: Diameters of cylinders, high, 5%4 inches; intermediate, 

9 inches; low, 15 inches; stroke, 9 inches. The engine was 

rated at 150 horsepower at 300 revolutions per minute, but at 

the maximum power developed in the boat gave an indicated 

horsepower of 115 at 238 revolutions per minute. The engine 

exhausted into a jet condenser which maintained a vacuum 

of 22.5 inches. The boiler was of the Roberts watertube type, 

with 21.7 square feet of grate surface and 2,300 square feet of 

heating surface. For maximum power, the boiler pressure 

was held at 240 pounds by the gage. The propeller was a 

four-bladed, cast-bronze wheel with a diameter of 4334 inches 
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FIG. 1.—OUTBOARD PROFILE OF THE WHITE BEAR 

and a mean pitch of 78 inches. The propeller was not well 

designed, the pitch varying both axially and radially, and the 

blades being very thick. This rendered it very difficult to get 

a fair value for the efficiency of the propeller. 

A progressive speed trial was run on the JV/ite Bear after 

she had been pulled up on a marine railway, thoroughly 

scraped, painted and overhauled. In order to get accurate 

data on the boat, measurements were taken on the hull and 

propeller while she was hauled out. The lines of the boat 

were afterwards faired up and the propeller laid down and 

the efficiency calculated. A course 5,035 feet long was laid 

off on Lake Minnetonka in 90 feet of water and carefully sur- 

veyed. The day of the trial was nearly ideal, with very little 

wind. Four runs were made at a speed of approximately 6 

knots, two runs at 7, two runs at 8, two runs at 814, two runs 

at Io, and two runs at the maximum speed of 10.28 knots. 

Five indicator cards were taken on each run; the times were 

FIG. 2.—BODY PLAN. 

read with a stop watch and the boiler pressures and revolutions 

were recorded. The draft was also taken before and after the 

test. The results of the speed trials are tabulated in Fig. 3 

The model used in this test was made one-eighth the size of 

the actual boat, or 834 feet long. She was byilt from the 

original lines of the ship, which differed from those obtained 

by measurement by a small amount, easily corrected. The 

model was built of two thicknesses of thin cedar planking over 

solid molds, which were fastened to a rigid backbone, giving 

a very substantial and watertight construction. A short deck 

was fitted in the bow of the model, to keep the water from 

splashing in during the test, while the after part was left 

open to permit ballasting. As soon as the load line was deter- 

mined by measurements in the actual boat, the same line was 

located on the model and she was ballasted to float on that 

waterline. The ballast consisted of bags of sand, weighing in 

all 80 pounds. The model itself weighed 68.5 pounds, so the 

total displacement was 148.5 pounds. The center line of the 

propeller shaft was located on the model as shown in Fig. 4, 

and the towing cord attached to the bow in that line. This 

rendered any change of trim occurring in towing the model 

virtually the same as caused in the actual boat by the thrust 

of the propeller. 

Considerable experimentation was necessary to devise a 

satisfactory towing arrangement for the model, for on its 

17.6 268 | 37.8 |489 | 91.9 

FIG. 

efficiency depended the success of the entire undertaking. A 

sketch of the towing device is shown in Fig. 5. A 30-foot 

gasoline (petrol) launch with a 14-horsepower engine was 

used to provide the motive power. In order to have a steady 

foundation to support the scales for weighing the pull of the 

model, they were mounted on a temporary platform set up on 

the deck of the sailboat which was towed by the launch. The 

sailboat was a broad, shallow boat of the skimming-dish type, 

was easily towed and afforded a very stable support for the 

scale. The sailboat was towed directly astern of the launch 

and connected to it by a rigid strut, 12 feet long. If the 

engine of the launch missed an explosion, and so tended to 

make the speed irregular, the momentum of the sailboat would 

be transmitted to the launch through the strut, and so would 

minimize any variation in speed. To give the sailboat greater 

stability about 2,000 pounds of sand ballast were placed in the 

Towing Cord 

Center line of Shaft 

FIG. 4.—-POSITION OF TOWING CORD FOR MODEL. 

boat, almost doubling her displacement. This additional 

weight materially assisted in keeping the speed of the launch 

steady. It was desirable to get points on the resistance curve 

of the model at as low a speed as possible. The problem 

arose, therefore, to slow the speed of the launch down to about 

1% miles an hour and yet have the engine turning over fast 

enough to run steadily. This was accomplished by taking a 

plank, 8 feet long and 2 feet wide, weighted on one edge, and 

placing it athwartships under the sailboat directly in front of 

the bilge boards. The plank exposed a large area to the line 

of motion of the boat, and so greatly increased her resistance. 

With this arrangement in place it was found that a speed of 

one and one-tenth miles an hour could be obtained with the 
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engine running steadily at between 200 and 300 revolutions per 

minute. 

After considerable investigation as to the best type of 

weighing apparatus, it was decided to use an ordinary equal 

arm scale balance. The scale arm was graduated in ounces 

and quarter ounces up to 1 pound, and additional weights, 

when needed, were placed in the scale pan. The scale was 

mounted on a platform on the port side of the mast of the 

Yawing Pole 

Sail Boat » 

was regulated so that with no pull on the towing cord, and the 

sliding weight set at 8 ounces, the arm of the balance was 

horizontal, This brought the pointer over the zero mark on 

the scale. Other divisions were marked on the vertical scale, 

corresponding to the position of the pointer when the sliding 

weight was set at different points, 2 ounces apart. With this 

arrangement it was found that the rubber bands took up small, 

irregular variations in pull; and by a careful setting of the 

FIG. 5, EXPERIMENTAL TOWING DEVICE. 

sailboat. The towing cord was conducted over bicycle wheels 

with the tires removed, as frictionless pulleys, from the model 

to the scale. One wheel was secured in a horizontal position 

on the end of a 12-foot boom swung out to the side of the 

boat. The other wheel was placed vertically under the weigh- 

ing platform and led the cord up to the scale. The model 

was towed about 4 feet aft of the outer end of the boom, in 

which position it could rest in quiet water, usually undisturbed 

by any waves from the launch. The towing cord consisted of 

strong fishing line which had enough elasticity to take up 

sudden shocks and jerks, yet when stretched out taut by a 

Rubber 

Fastened. 

to Frame 

FIG. 6. 

steady pull would transmit all variations of resistance large 

enough to be detected by the scale. 

In the preliminary runs it was found that the pull varied 

incessantly, and to such a degree that it was impossible to 

balance up the scale. The horizontal arm would vibrate so 
violently as to hit the stops and prevent any possibility of 

accurate weighing. To surmount this difficulty the device 

illustrated in Fig. 6 was attached to the scale. Two rubber 

bands were looped over yokes, as shown. One yoke was 

fastened to the same ring which held the towing cord, and the 

other was fastened to the framework which supported the 

scale. The latter was secured so that the tension in the 

elastics could be adjusted to any desired amount. A pointer 

was fastened to the cross-bar of the balance, which moved up 

and down over a vertical scale. The tension in the elastic 

sliding weight the pointer could be made to vibrate over equal 

distances on either side of the zero line. When this condition 

was obtained the weights balanced the average pull. 

It was found that the model had a tendency to yaw oc- 

casionally from one side to the other when being towed. This 

yawing brought an increased pull on the scale and vitiated the 

results. To prevent this a long spike was placed in the bow 

of the model and a wire loop fastened to the end of a bamboo 

pole. This loop was then placed over the spike and the other 

end of the pole held in the sailboat. The distance from the 

loop to the boat was adjusted so that when the model was 

RESULTS OF MopeEL TEST a 
SPEED MODEL | | | E | 

| FT PERSEC 2.0 3 O Hare) | SO | GO | “4 

FRICT. RES. 

RESID.RES. 

SPEED BOAT 
KNOTS.PER HR| 3.59 |RNOTSRERIA| 

FRICT. RES. 

RESID. RES.|95-6 

EFF H.P. 

[RATIO 

(24.7 

EWH.P 
LAR 

FIG, 7. 

towing straight the loop did not touch the spike. If the model 

started to yaw, however, it would be checked by the spike 

striking the side of the loop and the model would again resume 

its true course. It was found that successful runs could 

only be made in very quiet water; a slight wind and its 

accompanying waves would spoil the runs, and at some speeds 

the bow waves of the launch interfered with the model 

slightly. A piece of heavy canvas was suspended on a hori- 

zontal pole and held on the port side of the launch. The posi- 

tion of the pole was adjusted so that the bottom edge of the 

canvas dragged over the water. This broke up the waves 

from the launch, so that they produced no effect on the actions 

of the model. 

An important part of the test came in the laying out of a 

course for the model runs. This was done in a bay of Big 
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Island, Lake Minnetonka. The bay was well sheltered from 

the wind, and had water of sufficient depth for the test close 

to shore. A course approximately 500 feet long was laid off, 

with range poles every 100 feet and a free run of 200 feet at 

each end of the course. One row of range poles was driven 

into the bottom close to the shore, and another row, parallel 

to the first, was placed in about 5 feet of water. These poles 

were driven down so that 4 feet were left projecting out of the 

water. The course line was Iecated parallel to the line of 

stakes and about 250 feet out from shore in 10 feet of water. 

The line of the course was defined by sight poles set up on 

shore, two at each end of the course, to enable the man steer- 

ing the launch to get onto the course readily. 

It may be well to give a brief description of the manner of 

running the tests and the positions of the observers. One man 

steered the launch and tended the engine. He had to use 

great care to get. the launch and the sailboat squarely on the 

course and running steadily before coming to the first line of 
range poles. Another person was stationed in the launch to 

take the time readings in passing the successive marks on the 

course. A split-second stop watch was used, so the time over 

RESISTANCE CURVES 

OF MODEL 
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FIG, 8. 

the whole course was obtained independently of the sum- 

mation of the individual readings. Another man recorded the 

time readings as called off by the timer and the pull as re- 

ported by the man in charge of the weighing apparatus. On 

the sailboat one man took the pull readings and kept the 

pointer as near the zero mark as possible by shifting the 

sliding weight. Another man steered the sailboat on the turns 

at the end of a run and kept her directly astern of the launch 

during each test. A third man held the pole which kept the 

model from yawing and disengaged any weeds or floating 

debris which the model ran afoul of during the run. A tender 
was towed from the sailboat for use in case it was necessary 

to make any adjustments to the model during the series of 
runs. 

After the apparatus was all put into working order, sixty 

runs were made over the course at speeds from 1 to 5 miles 

an hour. The data from these runs was carefully faired up 

and unreliable runs discarded. The displacement of the 

steamer was calculated from the measured lines and found to 

be 79,635 pounds, or 35.75 tons. The wetted surface of the 

hull was calculated by Taylor’s mean secant method and 

amounted to 967.75 square feet. The resistance curves of the 

model were drawn, as shown in the accompanying figure. 

Average speeds in feet per second were used as abscisse and 

the corresponding average pull in pounds as ordinates. Each 

run was plotted and the best representation curve was drawn. 

It was necessary to sub-divide this resistance, as experi- 

mentally determined, into the frictional and residual or wave- 

making resistances. The wetted surface of the model was 

2800 

RESISTANCE CURVES 

OF STEAMER 1600 

1200 

800 

RESISTANCE IN POUNDS 400 

calculated from the wetted surface of the boat by the theory 

of mechanical simultude, and was found to bé 14.75 square 

feet. The frictional resistance of a ship, according to William 

Froude’s formula, is Rr = F S V*, where Rz is the frictional 

resistance in pounds, F is the coefficient of friction, S is the 

HORSE POWER 

CURVES 

FROM MODEL FULL LINE 

FROM TRIAL DOTTED 

INDICATED HORSE POWER 

20 

FIG. 10. 

wetted surface of the ship in square feet, and V is the velocity 

of the ship in knots. The value of F for the model was 

.O1153 and the exponent m 1.825, as determined from Froude’s 

tables. By the use of this formula it was possible to compute 

the resistance of the model due to skin friction at different 

speeds. A curve through these points gave the curve of 
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frictional resistance. “The residual resistance, the other com- 

ponent of the total resistance, is composed of stream-line 

resistance, eddy-making and wave-making resistances, and so 

forth. These resistances cannot be readily separated, so the 

curve plotted as wave-making resistance has ordinates equal to 

the difference of the total and frictional resistance ordinates. 

The next step was the construction of curves for the 

steamer similar to those for the model. The frictional re- 

sistance was calculated directly from Froude’s formula, using 

the value of F as .oogr and m as 1.825. By the laws of the 

resistance of ships at corresponding speeds—that is, speeds 

which vary according to the square root of the length of the 

ships—the residual resistance is proportional to the displace- 

ments of the vessels. Applying this to the steamer and its 

model, the residual resistance of the boat is to the residual 

resistance of the model directly as the displacement at speeds 

V 70.25 

which are proportional to This, however, assumes 

V8.75, 
that the displacements of the boat and model are proportional 

to the cube of their lengths. Using the displacement of the 

(8.75)* 
steamer as calculated, and multiplying by the ratio ; 

(10.25)° 

it was found that the displacement of the model should be 

153.9 pounds. As tested, the model weighed only 148.5 pounds. 

This discrepancy is due to the fact that the steamer was built 

somewhat fuller than the original design called for, and so, at 

a given load line, would have a proportionally greater displace- 

ment than the model. Before the residual resistance of the 

model could be used in calculating the residual resistance of 

the boat it had to be raised to the proper value for a model 

with 153.9 pounds displacement. Using the theory of me- 

chanical similitude, the residual resistance for boats of the same 

length and at the same speed varies as the two-thirds power 

of the displacement. Therefore, the corrected resistance of the 

model equaled the observed residual resistance multiplied by 

(153.9) */* 
the ratio Using this corrected resistance, the re- 

(148.5)7/° 

sidual resistance curve of the steamer was easily determined. 

The sum of the ordinates of the frictional and wave-making 

resistance curves at any point gave the ordinate for the curves 

of total resistance which was next drawn. 

Next, the effective horsepower of the engine at different 

speeds—that is, the power utilized in actually propelling the 

boat—was determined. The total resistance of the steamer 

at a given speed, multiplied by that speed in feet per second 

and divided by 550, gives the value of the effective horsepower 

at that speed. The effective horsepower curve, whose ordi- 

nates are obtained as just described, was affected by a factor 

to reduce it to indicated horsepower. so that it could be com- 

pared with the indicated horsepower curve obtained from the 

speed trial. Indicated horsepower equals effective horse- 

power divided by the product of the efficiency of the engine, 

the efficiency of the propeller and the hull efficiency of the 

boat. The product of these last three factors is called the 

efficiency of propulsion. An engine efficiency of 87 percent 

was adopted as a fair value after comparison with other en- 

eines of the same type and power. ‘The efficiency of the pro- 

peller was more difficult to estimate, due to the irregularities 

in pitch and thick blades. The efficiency was calculated from 
data and curves worked out by D. W. Taylor and allowance 

made for’ the bad features of the wheel. The combined 

efficiency of the propeller and‘hull ranged from 58% percent to 

63 percent. The indicated: horsepower curve was derived from 

the effective horsepower in the manner just described, and was 
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plotted in the same diagram as the horsepower obtained from 

the speed trial. These horsepower curves check up very well, 

and since the curves cross and recross it would indicate that 

there is no very large constant error entering the work. The 

variance between the curves is in most cases less than 2 

percent. The indicators used in obtaining the indicated horse- 

power on the speed trial are not accurate to better than 2 

percent, so the results check within that allowable deviation. 

There is a means of comparison between model work and 

actual performance which has been found more satisfactory in 

practice than a direct comparison of indicated horsepower. 

This consists of finding the ratio of the effective horsepower 

from the model test to the indicated horsepower from the 

speed trial. In the accompanying table of results, Fig. 7, the 

value of this factor is given for the test under discussion. In 

Fig. 7 also are given the values of the resistances of the 

steamer and model in pounds and ounces and the effective 

and indicated horsepower. 

The results obtained in this experiment in a great measure 

vindicate the use of the. simple apparatus used in testing. 

They should also demonstrate the practicability of model 
testing in open water as a means of estimating the power 

necessary to drive a ship at a given speed. 

STEEL STEAM COLLIER NEWTON. 

The steamship Newton, which was launched at the yards of 

the Fore River Shipbuilding Company, Quincy, Mass., Sept. 

25, I911, forms a notable addition to the fleet of the New 

England Coal & Coke Company, of Boston. She is of the 

same general type as the Everett, Malden and Melrose, con- 

structed for the above company about four years ago by the 

Fore River Shipbuilding Company, and has been especially 

designed for rapid and economical handling of bulk coal 

freight between the South and Boston. 

The Newton is a single-screw steamer with the machinery 

located aft, constructed of steel with scantlings, in accordance 

with the American Bureau of Shipping and British Corpora- 

tion for the highest class awarded by these societies, and the 

principal dimensions are as follows: 

Length from fore side of stem to aft side 

Ofmnttd der pOStemeer oi cckerte eee 380 feet. 

Beampmamoldediereernnnserys.etccnsheeaeere 54 feet 6 inches 

Depthemoldedstomsparsdecksmmermer teers 31 feet 

oadkd ratte serine cosine a eee eee 23 feet. 

Deadweight carried on this draft exclusive 

of water and bunker coal............. 7,200 tons. 

GENERAL ARRANGEMENT. 

The general arrangement of the vessel is such that she has a 

straight stem, semi-elliptical stern, one continuous complete 

steel deck, and a full poop, bridge and top-gallant forecastle. 

Accommodations are provided in the ’midship house for the 

officers, with saloon, guest room, spare room, pantry, store- 

rooms, baths and toilets; and on the bridge deck is a specially 

arranged suite for the captain, with a commodious chart room 

and pilot house over it. The long poop encloses quarters for 

the firemen, seamen, oilers and petty officers, and in the Liver- 

pool house on the poop deck are arranged the quarters of the 

engineers, with officers’ and engineers’ mess, baths and toilets. 

The crew of the Nezvton comprises forty-three men. 

The space allotted to the carrying of cargo has been sub- 

divided by watertight bulkheads into five large holds, con- 

structed on what is known as the self-trimming system. This 

consists in sloping the hatchways from their side coamings 

to the side of the ship at an angle of about 45 degrees, the 

triangular prism formed by this line with the topsides and the 
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spar deck being cut off and utilized as topside ballast tanks, to 

be filled with water when the vessel is running light. In 

addition to these ballast tanks a deep double bottom is pro- 

vided right fore and aft for the carriage of water ballast be- 

sides the usual fore and after peak tanks. The great capacity 

for water ballast thus provided will insure a good immersion 

of the vessel when in light condition, thereby providing greater 

stability and guarding against emersion of the propeller in this 

condition. 

The double bottom is divided longitudinally all fore and aft 

by a watertight center keelson with the compartments on each 

side of same handled by independent pumping systems. By 

filling or draining tanks on either side the vessel may always 

be kept in upright position while loading. This condition, 

which is not obtainable in any other colliers on the American 

coast except the Everett, Malden and Melrose, eliminates the 

necessity of trimming cargo while loading, and the holds may 

bé filled to their maximum capacity of 7,200 tons in less than 

six hours. This vessel, in fact, closely approaches the perfect 

self-trimmer—the unattainable ideal of all shipowners. 
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runs by gravity from a daily service tank supplied by the fresh 

water sanitary pump. The officers’ lavatories are supplied 

with hot as well as cold water. 

The electric light plant consists of one 25-kilowatt, direct- 

connected General Electric Company marine generating set 

with a combined generating and distributing switchboard. The 

distribution is on the two-wire system, and supplies current 

for one 18-inch searchlight, about 150 16-candlepower incan- 

descent lamps and the required running and signal lights. 

Living and public rooms throughout the vessel are provided 

with steam heat designed to maintain a temperature in zero 

weather of 65 degrees F. Cowl ventilators are fitted to all 

living quarters. 

The life-saving outfit consists of two 24-foot wooden life- 

boats, one 16-foot wooden dinghy and one 20-foot wooden gig, 

fitted with a gasoline (petrol) engine. The lifeboats are 

stowed on the navigating bridge and handled by ordinary 

round bar davits. The dinghy and gig are stowed on skid 

beams outboard of the poop deck house, and handled by davits 

of the Mallory type. 

LARGE STEAM COLLIER NEWTON, BUILT BY THE FORE RIVER SHIPBUILDING CO. 

Each hold is operated through two cargo hatches 30 feet in 

breadth by 15 feet in length. The hatch covers are of steel, 

and of special construction, to insure absolute watertightness 

and quick handling of the covers in opening and closing. The 

vessel is usually unloaded by means of grabs, but a set of 

kingposts and cargo booms will be supplied for use in emer- 

gency or when grabs are not available. 
The vessel will be rigged with three pole masts, the fore and 

main masts being of steel and the mizzen mast of wood. A 

complete suit of sails will be provided, comprising fore and 
main sails and staysails. 

The poop deck from the front of the house aft and the 

bridge deck are laid with 3-inch by 5-inch clear long-leaf 

yellow pine, the holds are ceiled with two 214-inch thicknesses 

of North Carolina pine and the flat of the coal bunker with 

3-inch North Carolina pine. 

The joiner work and furniture in quarters is finished: gen- 

erally in oak. Transoms and seats are upholstered in dark 

green rep or pantasote. The floors in officers’ and engineers’ 

quarters are covered with heavy brown linoleum, in the pilot- 

house, chart room, captain’s office and saloon with rubber 

tiling; the galley floor is laid in unfinished red tile and the 

bathrooms in ceramic tile. 

The sanitary arrangements are very complete, running water 

being supplied to all fixtures. The salt water is kept under 

pressure by a salt water sanitary pump, while the fresh water 

PROPELLING MACHINERY. 

The propelling machinery, located in the stern of the ship, 

consists of a vertical inverted, three-cylinder, triple-expansion 

engine, with cylinders 25, 41, 68 inches diameter, having a 

stroke of 48 inches, supplied with steam at 190 pounds pres- 

sure by three single-ended Scotch boilers working under a 

heated forced draft system. 

The bed-plate of the main engine is of the usual bor section 

type of cast iron in three sections, having six main bearings 

of cast iron lined with white metal. The bearing caps are of 

forged steel. All lower halves of main bearings may be re- 

moved while the crankshaft is in position. The crankshaft is 

of the built-up type, of forged steel throughout, in three inter- 

changeable reversible sections. The diameter of the shaft at 

the bearings is 1334 inches. The crank pins are 14 inches 

diameter by 14 inches long, the crank slabs 26 inches wide by 

9% inches thick, and all couplings are 26 inches diameter by 

314 inches thick, joined by six steel bolts. 

The cylinders are supported by six cast iron columns of box 

section, three front and three back. All crosshead guides are 

fitted for water circulation. The cylinders are arranged, be- 

ginning at the forward end of the engine, high-pressure, inter- 

mediate-pressure and low-pressure. The high-pressure cylin- 

der is fitted with a liner, and the valve is of piston type, 13 

inches diameter, taking steam in the middle and exhausting 

over the ends. The intermediate and low-pressure cylinders 
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are fitted with double-ported slide valves, working on cast 

iron false seats. All valves are fitted with balance cylinders 

for taking weight of valves and gear. In addition, the inter- 

mediate and low-pressure slide valves are fitted with balance 

rings on the back for relieving pressure on valve seat. 

The pistons are of conical form, the high-pressure is of cast 

iron, while the intermediate and low-pressure are of cast steel. 

All pistons are fitted with Mudd’s rings and cast iron fol- 

lowers. The piston rods are 6 inches diameter, the low- 

pressure being fitted with a tail rod 4 inches diameter. Piston 

rods and valve stems are packed with metallic packing. The 

forged steel crossheads are secured to the piston rods by steel 

nuts, the lower ends of the rods being tapered to fit the cross- 

heads. Crosshead slippers are cast iron faced with white 

metal, and crosshead pins are 7 inches diameter and 7% 

inches long. The connecting rods are forged steel, 9 feet 

between centers. The top and bottom end boxes are cast steel 

lined with white metal, the caps being secured by forged steel 

binders. The valve gear is of the usual Stephenson double- 

bar link gear type. 

An 8-inch balanced throttle valve worked by a hand-wheel, 

and a butterfly valve worked by a hand lever, control the 

supply of steam to the high-pressure valve chest. The re- 

ceivers are cast with the cylinders. The main exhaust pipe to 

the condenser is of copper, 21 inches diameter. 

The reversing gear consists of a direct-acting steam cylin- 

der, 12 inches diameter and 18 inches stroke, secured to the 

back of the intermediate-pressure cylinder. A reverse shaft, 

614 inches diameter, carried in bearings at the back of the 

engine, transmits motion from the reverse engine to the links. 

The cut-off of each valve may be adjusted separately by means 

of a sliding block worked in slotted reverse shaft arms. 

Smooth action of the reversing engine is secured by a 6-inch 

diameter piston working in a hydraulic cylinder. A 6-inch 

by 6-inch single-cylinder: reversible turning engine is fitted at 

after end of the main engine bed-plate on sliding adjustable 
foundation. 

The thrust shaft is 1334 inches diameter, with nine collars 

20 inches diameter, 17% inches thick, forged solid with the 

shaft. The propeller shaft is 1413/16 inches diameter, pro- 

tected throughout its entire length by composition sleeve 

shrunk in place. The propeller is secured to the tapered end 

of the shaft by a forged steel nut and feather. All shaft 

couplings are 26 inches diameter, 314 inches thick, connected 

by six forged steel bolts 314 inches diameter. 

The thrust bearing is of the usual horseshoe type, having 
nine adjustable cast iron horseshoes faced with white metal. 

Each shoe may be adjusted separately, while the entire bearing 

may be moved fore and aft by means of wedges. The bottom 
of the pedestal forms an oil chamber into which the collars 
project. The stern tube bearings are of composition, lined 
with lignum vitee. 

The propeller is of the built-up type, 16 feet 9 inches diam- 
eter, 18 feet pitch, 92.3 square feet developed area, having four 
adjustable bronze blades secured to a cast iron hub by bronze 
studs and nuts. The pitch may be adjusted from 17 feet to 
19 feet. 

BOILERS. 

The boilers are 14 feet 2 inches mean diameter and 12 feet 
6 inches long, arranged in a single fire room. Each boiler has 
three Morison furnaces, 44 inches inside diameter, and three 
combustion chambers. The tubes are 24 inches outside diam- 
eter. The total heating surface for the three boilers is 7,407 
square feet, with 165 square feet of grate, giving a ratio of 
about 45 to 1. The grates are about 5 feet long. 

Air for the heated forced draft is delivered to the furnaces 
by a fan located in the engine room and driven by a 6-inch by 
5-inch vertical engine, working at a steam pressure of 125 

pounds. The fan is 84 inches diameter, and at 312 revolutions 

per minute delivers 24,000 cubic feet of air per minute at a 

pressure of 3 inches of water. On each up-take there is a 

heater box containing 198 3!4-inch tubes 3 feet 6 inches long, 

around which the air passes before entering the furnaces. 

The vessel is fitted with one double circular stack, 9 feet 6 

inches outside diameter, about 80 feet high above the grates. 

AUXILIARIES. 

The air pump is of the Edwards type, 24 inches diameter, 

20-inch stroke, driven by beams and links from the low- 
pressure crosshead. The body of the pump is cast iron, having 

a composition liner. 

The condenser, placed on brackets at the back of the engine, 

has a cylindrical steel plate shell with cast iron water chests 

and covers. There are 1,394 34-inch brass tubes, 11 feet long 

between tube sheets, giving a cooling surface of 3,011 square 

feet. The tube ends are packed in the usual manner with 

corset lace packing secured by brass glands screwed into rolled 

composition tube sheets. Circulating water for the condenser 

is taken from a centrifugal pump of the Fore River type, 

having 12-inch suction and discharge. The pump, driven by an 

8-inch by 8-inch vertical engine, has the following connections: 

Suction from sea and discharged overboard through con- 

denser, also a small connection is fitted to the evaporator. 

The following additional pumps are fitted: Two feed 

pumps, I0 inches by 7 inches by 10 inches vertical duplex 

Blake, Admiralty type, with suctions from sea, after tank, 

auxiliary condenser, feed tank and boilers, and discharge 

through the feed-water heater or direct to the boiler through 

the main or auxiliary feed line, or overboard. The connec- 

tions are such that either pump can be used independently of 

the other. When acting as feed pumps they are automatically 

controlled by a float in the feed tanks. 

Two ballast pumps, 10 inches by 12 inches by to inches, 

vertical duplex, with suction from sea, bilge manifold, ballast 

manifolds, and from engine and fire-room bilges, and dis- 

charge to fire main, ballast manifolds and overboard. 

Two bilge pumps, 4% inches by 20 inches, plunger type, con- 

nected to the main air pump crosshead, have suction from the 

engine and fire-room bilges and bilge manifolds, with dis- 

charge overboard. 

One salt-water deck service and fire pump, 6 inches by 4 

inches by 6 inches, horizontal duplex, with suction from sea 

and discharge to the sanitary system, fire main, deck-washing 

pipe and engine-water service. This pump is interchangeable 

with the auxiliary condenser circulating pump. 

One fresh-water pump, 3% inches by 4 inches by 4 inches, 

horizontal siimplex, with suction from fresh-water tanks and 

discharge to ship’s fresh-water system. 

One auxiliary condenser circulating pump, 6 inches by 4 

inches by 6 inches, with suction from sea, discharge end of 

condenser and after tank, through the auxiliary condenser 

overboard or to the top-side tanks and deck service lines. 

One 2-inch Hancock injector is fitted, with suction from 

the reserve feed tank, auxiliary condenser and sea, discharge 

to the auxiliary feed line and hose connection. 

An auxiliary condenser containing 602 square feet of cooling 

surface is located in the engine room. Circulating water for 

this condenser is taken from the deck service and fire pumps. 

A feed-water heater of the Quiggins vertical type is located 

in the engine room on the discharge side of the feed pumps. 

The heater has a rated capacity of 2,700 horsepower. 

One 25-ton evaporator of the Blake type is installed in the 

after end of the engine room. Steam for operating is taken 

from the auxiliary steam line, and the vapor is discharged to 

the condenser, feed tank and after tank. 

The refrigerating plant consists of a 1-ton Brunswick am- 
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monia compressor driven directly by a vertical engine. Both 

fire-room ventilators are fitted with sheaves for hoisting 

ashes. A Hyde double-cylinder ash-hoist engine is fitted 

for raising ashes to the spar deck, where they are handled on 

trolley ways on each side of the ship. A hand ash-hoist gear 

‘is also fitted. 
DECK MACHINERY. 

The steering gear is of the Hyde steam and hand-gear type, 

with an 8-inch by 8-inch engine, operated by a telemotor, with 

steering stands located in pilot house, on flying bridges and on 

poop deck house aft. An emergency steering gear is fitted, 

consisting of a tackle leading from a spare tiller to winch on 

‘spar deck. 
A No. 11 Hyde steam-brake windlass is located on the fore- 

castle deck, operated by a worm and spindle from a 12-inch by 

12-inch vertical engine on deck below. The wildcats on the 
‘windlass are suitable for 24-inch stud-link cable. Large quick 

operating warping ends are fitted on each side of the windlass. 

Ten double-cylinder 8-inch by 8-inch Hyde reversible steam 

winches are located on the spar deck for cargo and. hatch- 

handling purposes. A Hyde steam, quick-warping capstan is 

fitted on the poop deck with the engine above the deck. 

GAS ENGINES; THEIR DESIGN AND APPLICATION. 

BY E, N. PERCY. 

j if ; (Continued from page 459.) 

EXPLOSIVE MIXTURES. 

Many things affect the pressure value of an explosion in 

a confined space. The principal features are ignition, pro- 

portions of mixtures and pressure under which they ignite. 

By means of many experiments and methods too complicated 

to detail here, it has been fairly well established that the ex- 

plosion in an engine is about as follows: First, the mixture 

‘is ignited at a given point, and from this point a little ball of 

flame extends in all directions. The ignition and the forming 

of this little ball of flame occupy most of the time necessary 

for ignition, as after the ball has attained a certain size the 

‘mixture seems to detonate and to burn so quickly that it is not 

possible to measure the time. The reason for this is that 

when the mixture is ignited, especially if there be a fat, hot 

spark or other certain means of ignition, combustion spreads 

on all sides, increasing the temperature and pressure until the 

temperature and pressure of the entire mass has been so 

raised that it detonates or all takes fire at once from its own 

heat, irrespective of the combustion traveling out from the 

original point of ignition. This, of course, refers to modern 

engines of fairly high compression whose charge is mixed 

outside of the cylinder and introduced en masse. In an old- 

fashioned engine of very low compression, or injection en- 

gines, the process would be very different to that of the 

engines in most general use, which employ gas or carbureted 

mixtures. — 
The pressures obtainable by different mixtures have been 

worked out in great detail by many experimenters, but most 

of these experiments have not been under gas-engine con- 

ditions, but rather with pure gases with atmospheric pres- 

sures undiluted with other gases. However, some practical 

and valuable experiments have been performed by Clerk and 

afterwards by Grover. Strong and weak gases show decidedly 

‘different characteristics in these experiments. Vapors of 

gasoline and distillates may be said to show ‘practically the 

same characteristics as gas, but as there is no accurate way 

of measuring their volumes the only way of obtaining data 

relative to vaporous mixtures is to note the effect on the 

engine or on the experimental cylinder for a definite period 

of time in the different experiments and then check the 

amount of liquid used. In pressures and temperature they 

may be said to bear a general relation to strong gases in 

proportion to their respective calorific values. It is generally 

supposed that products of combustion when mixed with fresh 

charges decrease the maximum pressure and entirely reduce 

the efficiency of the charge. This supposition is entirely 

nullified by experiment and by the statement of Grover (page 

217, third edition). The experiments carried out by Grover 

show that the greatest rise in pressure takes place when there 

are about 30 percent of particles of combustion present under 

a provided charge. This determines definitely that gas- 

engine men need not carry scavenging devices to an extreme. 

While such devices have shown an increase of power it is 

rather due to the extra mixture admitted to the cylinder than 

to any increase in efficiency. Making a general review of the 

experiments the following data may be synopsitized: 

Mixtures—When the proportion of gas to air is I to 15 the 

explosion is very weak. 
When the proportion of volume is 1 to 16 the mixture can 

rarely be ignited. 

When it is I to 4, or 5, the mixture is so rich that it can 

rarely be ignited. 
The maximum point is, of course, purely a matter of 

chemistry of the fuel, but in a general way it may be said that 

a mixture of I to 10 and 12 is about right. 

Relative to inert gases present about 55 percent of the 

products of combustion may be introduced without preventing 

the ignition; more than this is apt to so. act. 

In general, it may be said that the following is true of 

mixtures of all kinds: 
With weak mixtures the maximum pressure is least and the 

excess of pure air is greatest. 

The maximum pressure obtained from a given quantity of 

gas rises as the excess of air is diminished by the addition of 

particles of combustion, but this does not hold good when the 

volume of pure air to gas approaches the proportion of Io to I. 

The explosion becomes more rapid when excess of air is 

replaced by neutral gases. 

The time limit in the exploding mixtures is an important 

item in most mixtures of maximum pressure, and is reached in 

one-eighth to one-quarter seconds; that is, with low compres- 

sion, with cold cylinders and jump-spark ignition. Under 

high compression, hot cylinders and hot make-and-break 

spark, the time would be inconceivably short; at the same 

time, if the spark is unduly retarded or the mixture unduly 

rich, combustion will still be in process and the charge goes 

into the exhaust pipe. These things should be carefully taken 

into consideration in designing an engine, especially a high- 

speed engine, as the combustion takes an additional amount of 

time. 

Carbureted mixtures may be taken at the volume of air be- 

cause they consist primarily of finely divided spray of a nomi- 

nal volume carried in the air, but when the air becomes heated 

this spray is vaporized, and occupies a volume approxithately 

equal to that of gas of equal calorific value. No experiments 

are known which establish this fact, but general action of the 

engine valves, etc., seem to indicate that such is the case. 

When an engine, particularly a high-speed engine, persistently 

blazes in exhaust pipe it is important that the richness of the 

mixture be reduced or that the speed be reduced or the spark 

advanced if any economy is to be hoped for. 

Temperatures—Maximum temperatures of explosion fre- 

quently go as high as 4,c00 degrees, but this does not mean 

that any part of the engine must be made to withstand 4,000 

degrees, because the maximum temperature varies almost 

directly with the maximum pressure and its duration is in- 

finitestimally short. Hence the gas-engine man is not vitally 

concerned with the maximum temperatures of mixtures, even 

for purposes of design. If the mixture contains considerable 
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hydrogen, every provision should be made for cool gas and 

avoidance of heat. 

With very high compression, 7. e., 150 pounds upwards, in 

engines having gases high in the percentage of hydrogen, spe- 

cial provisions must be made for heat and for a large dif- 

ference in expansion between the cylinder walls and the jacket 

walls on account of their difference in temperature. The 

maximum pressure is found to vary almost exactly with the 

heat units present in the mixture. 

The ignition temperature of the various gaseous mixtures is 

about as follows: 

Hydrogen combines with oxygen at about 1,100 degrees F. 

Producer gas combines with the oxygen of the air at about 

3,700 degrees F. Hence it is easy to see that if a high com- 

pression is carried and the engine has good ignition, the com- ° 

bustion will not have to proceed very far before the pressure 

and temperature are such that the whole mass will detonate. 

Pre-ignition should be most carefully guarded against. In 

small engines there is comparatively small danger of pre- 

ignition on account of the large amount of cooling surface in 

proportion to the volume; but as the cooling surface increases 

as the square of the dimension of the engine wall, while the 

volume increases as the cube, it is easy to see that a point is 

reached in which the volume is so much greater in proportion 

to cooling surface that the center portion of the mixture can 

become very highly heated from compression and may pre- 

ignite. 

When one remembers that in large gas engines of 24 inches 

diameter or thereabouts, and with 300 pounds maximum ex- 

plosion pressure, the total pressure would be about 132,000 

pounds, or nearly 70 tons, which would be very apt to wreck 

the strongest built engine. For this reason it is not advisable 

to build gas or oil engines of the carbureted type larger than 

18 inches in diameter. 

In connection with the exploding of mixtures on account of 

their already mentioned high temperature and small entropy 

or mass, it is probable that the introduction of water into the 

cylinder may become a very important factor of gas-engine 

design in the future, but it will not be done in the present 

haphazard manner. Among its many advantages are that it 

raises the thermal efficiency, permits compounding, may dis- 

pense with jackets by injection on the suction stroke, and the 

exhaust may be handled in the same manner as the exhaust 

of the average steam engine is used to-day for the heating 

of houses, etc. 

Carburetion and Mixtures—The making of proper mixtures 

for the gas engine with fixed gas is a very simple proposition, 

simply requiring valves or orifices so arranged that the air 

and gas flow to the engine in certain fixed proportions in a 

continual stream. But with liquid fuels considerable com- 

plication is involved, because the fuel must first be vaporized 

and then mixed with air in suitable proportions for com- 

bustion and explosion. 
The liquid fuels, so far as the gas engine is concerned, 

divide themselves into two classes—those that vaporize at 
atmospheric temperatures and those that require higher tem- 

peratures. The first class includes gasoline (petrol), naphtha, 
benzine and, lighter distillates; the second class includes the 
heavy distillates—kerosene (paraffin), alcohol, etc. There are 
many different carbureters for carbureting the first, and they 
include the many well-known types used on automobiles and 
marine and stationary engines. 

All of those in conimon use depend upon the spraying of a 
jet of fuel drawn into a rapidly-moving current of air, and 
may be divided into three classes. They are the gravity feed, 
the float feed and the overflow. In the gravity feed the fuel 

is led to the jet directly from a source of supply by gravity. 

The objection to this type of carburetor is that the level of the 

fuel may be changed and the pressure otherwise changed, 

causing a difference in the amount of fuel discharged from the 

jet. 

The float-feed type involves the use of a small needle valve, 

controlled by a float. This and the gravity feed are the most 

commonly-used types of carburetors because of their greater 

reliability, and they will submit to a fairly sudden change of 

conditions, but they are by no means perfect. 

In the overflow type of carburetor the pressure at the jet is 

maintained constant by means of an overflow pipe, which in 

turn requires a pump to supply the fuel. This type of car- 

buretor is liable to the same yariations as the float feed, and 

has the additional complication of the pump, and the addi- 

tional advantage of allowing the fuel tank to be below the 
engine, or, as in the case of a stationary engine, to be buried 

in the ground, making this type of carburetor almost a neces- 

sity for installations in which the tank is required to be buried 

to meet underwriter specifications, etc. 

In addition to these three general types of carburetors are 

a number of special carburetors which aim to deliver fuel in 

definite proportions to the amount of air used. Some of them 

make use of small pump plungers, others fans, driven by the 

air current. In general, their mechanism has been found 

faulty as regards wearing qualities or reliability or as regards 

their inability to deliver definite quantities of fuel in the rapid 

succession required, yet it is quite possible that such a car- 

buretor will be developed on a practical basis. 

In making a carbureted mixture and planning for same it is 

necessary to carefully distinguish between a mixture in which 

the particles of fuel are in suspension, seen in fine drops or 

spray, or in the later stage of the mixture in which it is in the 

form of vapor well mixed with air. During the first stage it is 

necessary that the air travel at the very highest velocity or the 

suspended fuel will condense on the sides of the pipe and run 

downwards or back to the carburetor, but after the fuel has 

changed from suspended particles to properly mixed vapor it 

can travel at a much lower velocity without condensation. In 

connection with this it should be noted that the velocity of 

gas in the inlet pipes is as many times greater than the piston 

velocity as the area of the piston is to the area of the pipe. 

The cycles, or number of piston displacements per revolu- 

tion, have no effect upon the gas velocity, provided there are 

less than four displacements of mixture per two revolutions, 

for the reason that when the inlet valve is open and the piston 

sucking the charge in, the charge must travel in proportion 

to the full piston velocity, irrespective of the fact that there 

may be only one piston displacement.of mixture in two revolu- 

tions. This fact is somewhat modified if the chamber of the 

valves or the branch pipe have a relatively large volume in 

which to store mixture between strokes. 

If a certain velocity through the carburetor, and for some 

distance beyond it, is not maintained, and the mixture has its 

velocity reduced before the suspended particles are all vapor- 

ized, these particles will condense and run back into the car- 

buretor, which accounts for the mixture growing weak and 

firing back when the engine is brought down to low speed, 

together with the fact that there is less vacuum to draw out 

the fuel through the nozzle, from which we gather that if it 

is desirable, as in a marine engine, to have the speed of the 

engine controllable over a wide range of volume, a very small 

pipe should be used which will maintain sufficient velocity for 

carburetion when the engine is running most slowly. It may 

be said that the proper velocity for the best results is from 

5,000 to 7,000 feet per minute; lower velocities than these are 

apt to deposit fuel on the sides of the pipe, but in the case of a 

marine engine, running at, say, 250 revolutions per minute, in 

which a maximum speed of 75 revolutions per minute is fre- 

quently desirable if the pipe be designed for the maximum 

speed, it is easy to see that at maximum the mixture would 

have an immense velocity. 
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As a matter of fact, in some well-designed engines this 

velocity will exceed 25,000 feet per minute, but this limits the 

horsepower, because the amount of mixture which can be 

gotten in the cylinder is limited, also through rarefications it 

reduces the compression, which, in turn, reduces the economy 

and condemns the arrangement in general. Still, the ability 

to run a marine engine and hoisting engine and certain other 

types successfully and reliably at very slow speeds is a most 

valuable commercial attribute, but when designed with such 

small pipes, at high speeds it becomes necessary to readjust the 

fuel valve, because the mixture would become too rich. On 

the other hand, if the engine be slow with the valve at proper 

adjustment the mixture will become so rich that the engine 

will backfire. With large pipes it is almost impossible to run 

THE WESTINGHOUSE MARINE TURBINE REDUC= 
TION GEAR. 

Until recently there have been but few attempts to construct 

gearing for the transmission of large powers at unusually 

high-tooth speeds. The importance of a system of noiseless 

gearing to be interposed between a high-speed turbine and the 

screwshaft of a vessel involving the transmission of many 

thousands of horsepower, has made the attainment of this’ 

object an exceedingly attractive field of investigation. 

The most serious problem confronting the designer of such 

a system of gearing has been the development of a mechanism 

to insure an elastic, uniformly distributed tooth pressure be- 

tween gear and pinion to avoid the concentration of an ex- 

FIG. 1.—PART SECTIONAL VIEW OF WESTINGHOUSE TURBINE REDUCTION GEAR INSTALLED ON THE U. S. COLLIER NEPTUNE, 

the engine slowly, because the mixture becomes so weak 

through condensation that the engine misses or fails to ex- 
plode; with the engine in such a condition, besides being cov- 

ered with condensed fuel and the curve of the suction chan- 

nel in the carburetor being filled with a small amount of fuel, 

it is natural that as soon as the engine is speeded up and the 

draft increased through these pipes, the mixture is heavily 

primed with this free fuel and becomes so rich as to fail to 

ignite and the engine misses fire. 

(To be continued.) ~ 

The thirty-seventh annual convention. of the National 

Marine Engineers’ Beneficial Association will be held in De- 

troit, beginning Jan. 15, 1912. The headquarters will be at the 

Hotel Tuller. 

cessive tooth pressure at any single point of the working face, 

which would result in rapid deterioration and ultimate de- 

struction of the teeth. This problem—which is by no means an 

easy one—it is claimed, has been effectively and interestingly 

solved in the Westinghouse marine turbine reduction gear. 

Fig. I is a perspective view—partly in section—of one of 

the gears installed on the United States ship Neptune. Each 

gear transmits approximately 4,000 horsepower at a speed of 

1,250 revolutions per minute for the pinion shaft, and about 

130 revolutions per minute for the low-speed or driven shaft. 

Naturally, double helical gears are used on account of the 

quiet running qualities of this type, and the fact that the 

opposing helices automatically balance the end thrust. 

The low-speed gear shaft rests in beatings seated in the 

main casing, and up to this point the design is fairly con- 

ventional. 
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The essential and distinctively novel feature of the design 

is the hydraulically-supported frame which carries the pinion 

shaft and its bearings, and by virtue of which the pinion shaft 

is self-alineing, responding instantly to the smallest unbal- 

ancing of the tooth pressure. 

This method of suspending the pinion bearing frame, it is 

FIG. 2.—DIAGRAM OF HYDRAULICALLY-SUPPORTED FRAME. 

claimed, not only insures the perfect balancing of tooth pres- 

sures but the fluid cushion interposed between thé pinion 

shaft and the main casing of the gear silences in a large 

measure the noise usually associated with the operation of 

high-speed toothed gearing, and prevents all shock or jar from 

the rapid contacting of the teeth. After a considerable period 

the description refer to the same parts in all of the illus- 

trations. 

Referring then to Fig. 2, A represents the frame carrying 

the bearings of the pinion shaft, D is a portion of the main 

casing, and & is a rigid strut or beam secured to the main 

casing by means of a series of steel columns which are shown 

in Figs. tr and 3. It will be noted that A does not fit closely 

between the parallel faces of D and E, but has freedom for a 

slight upward and downward movement. 

On the upper and lower surfaces of A are three circular 

pads bored out to form shallow cylinders in which are fitted 

short pistons, C; 1 indicates a passage or port, which com- 

municates with the three shallow cylinders on the lower side 

of the frame A, and 2 indicates a similar port communicating 

with the corresponding cylinders on the top side of A. 

When the gear is working, the reaction on the pinion teeth 

will tend to force the frame A against the casing D or the 

beam E, depending on the direction of rotation. If the reac- 

tion on the pinion teeth tends to force the frame A down- 

wards against D, then if oil or other suitable fluid under suf- 

ficient pressure be introduced at 1, it will be readily seen that 

the frame A will be lifted clear of the casing, and will actually 

float on the fluid in the cylinders. Similarly, if the direction 

of rotation be reversed so that the tendency is to force the 

FIG. 3.—DETAILED SECTIONAL VIEW OF THE WESTINGHOUSE REDUCTION GEAR. 

of operation the gear teeth take on an excellent polish, and 

show no signs of pitting or other deterioration that usually 

accompanies hard and continuous service. 

The action of this hydraulically-supported frame may be 

more easily understood by first inspecting Fig. 2, which is a 

purely diagrammatic section stripped of all mechanical detail 

that might be confusing, and which illustrates the simple 

elemental principles of the design. Fully elaborated detail 

sections are shown in Figs. 3 and 4, and the symbols used in 

frame A against the beam E, the introduction of fluid under 

pressure at 2 will prevent the frame A from coming in actual 

metallic contact with E. Since all three cylinders of the set 
that may be in action are connected to the same source of 

fluid supply, the slightest difference in tooth pressure on either 

side of the middle point of the pinion shaft / will cause the 

frame A to yield at the point where the pressure is unduly 

high. In thus yielding the excess pressure is relieved, and 

automatically transferred to the point in the working face of 
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the pinion at which the tooth pressure was, at the instant, 

below normal. 

The broad, underlying principle of the design is, therefore, 

the supporting of the pinion shaft in a frame which literally 

floats on oil, and which has no metallic or other rigid con- 

nection to the main casing. The practical application of this 

principle involves the accurate and automatic regulation of the 

fluid pressure in accordance with the load on the gear. The 

means by which this is accomplished will be understood from 

a study of the actual detail sections, Figs. 3 and 4. 

Fig. 3 is a section through the floating frame at the middle 

bearing. The frame is split in a horizontal plane for con- 

venience in removing or inserting the shaft and bearings; 1 

and 2 are the longitudinal oil passages communicating with the 

supporting cylinders, and 6 is a duct which conveys lubricating 

oil at low pressure throughout the length of the pinion frame 

/ 

FIG. 4.—SECTION THROUGH VALVE BOX, 

and distributes it by means of side outlets to the bearings and 

to the pinions. B is an arm which projects into the valve box 

G, and which contains passages communicating with 1 and 2. 

HI is a link which hinges the frame A to the casing D, so 

that the slight vertical motion of the-frame is multiplied at 

the end of the arm B which controls the oil valves. 

For many years it has been known in a general way that if 

oil be fed to a rotating journal at the point of minimum 

pressure, it will be carried by the journal to the point of 

maximum pressure, and if a means of egress is provided the 

oil may be discharged against a pressure substantially equal 

to the maximum bearing pressure. Heretofore, practically 

nothing has been known, however, regarding the quantity of 

oil that might be pumped through a properly-designed bearing. 

In the development of this gear it was found that by suitably 

proportioning the bearings and supporting pistons the former 

could pump all of the oil required for floating the pinion 

frame. 

Referring to the section through the bearing as shown in 

Fig. 3, it will be seen that there are small passages connecting 

the top and bottom of the bearing with the upper and lower 

cylinders respectively. The bearings draw in oil from the 

lubricating system, and discharge it through the check valves 

L into the supporting cylinders, and were it not for the auto- 

matic regulating mechanism in the valve box G, would build 

up a pressure considerably greater than is required to keep the 
pinion bearing frame floating in its normal position, 

Tig. 4 is a cross section on a larger scale through the 
valve box G, If the direction of rotation of the pinion is such 
as to bring the lower set of balancing cylinders in action, the: 
excess pressure will tend to raise the arm B slightly, and as 
the ring valve N cannot follow it on account of coming up 
against a shoulder, the surplus oil will escape into the valve 
box. 

Referring back to Fig. 3, J is a floating packing, which pre- 
vents the overflow oil from spilling directly back into the main 
casing, and compels it to run off through the drain pipe K. 
This pipe discharges into.an open funnel, and the constant 
overflow of oil is an unfailing indication that the gear is 
functioning properly. From this funnel the oil may be re- 
turned to the main casing to be circulated again through the 
lubricating system. 

When starting, it may be desirable, though not absolutely 
necessary, to supply the oil to the supporting cylinders from. 
an outside pressure source until the gear attains the normal. 

FIG. 9.—SECTION THROUGH PINION. 

speed and the pumping action of the bearings is fully es- 

tablished. 

In Fig. 4, oil from such an outside source of pressure may 

be introduced at 3, and led to the upper and lower valves as. 

indicated. If the direction of rotation of the pinion is such 

as to depress the frame, the arm B depresses the ring valve N 

and the conical valve M, pushing the latter from its seat. The 

stem of the valve M is hollow, as shown in the section through 

the upper valve. When the valve J is opened the oil passes. 

through the hollow stem, as is clearly shown, into the lower 

circular port in B, and thence to the passage 1 (Fig. 3), which 

connects with the lower set of cylinders, and is prevented by 

the check valves L from escaping into the bearings. When: 

the balancing pressure has been attained, B rises to its neutral 

position, allowing M to seat and prevent further entrance of 

oil. If, by reason of a reduction of the load, the oil pressure 

in the supporting cylinders becomes excessive, B rises slightly 

above its neutral position, relieving the excess pressure in 

exactly the same way as when the oil is being pumped by the 

bearings. The total movement of B for adjusting over the 

entire range of load is only a few thousandths of an inch. 

When the direction of rotation is reversed the operation is 

just the same, except that the necessary functions are per- 

formed by the upper valves instead of the lower ones. 

From the foregoing description it will be readily seen that 

the oil pressure in the supporting cylinders is always exactly 

in proportion to the torque that is being transmitted. By 

virtue of this fact a simple pressure gage connected inside 

of the valve M will, if the speed in revolutions per minute be- 

known, indicate the instantaneous load on the gear, so that the 

Westinghouse reduction gear is not only an efficient trans- 

mission device, but a most accurate and sensitive dynamometer 

“as well. 
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The connections to the pressure gages are indicated at 4 and 

5 (Fig. 4). If recording gages are used instead of simple 

indicating gages, and a graphic speed recorder is connected 

to the gear, the charts from these instruments would consti- 

tute a continuous log of the power transmitted. 

The pressure gages may be located in any convenient posi- 

tion, and as far away from the gear itself as may be desired. 

The direction of rotation is always evident from an observa- 

tion of which of the two gages is indicating pressure at the 

time. 

If the gages were placed at any considerably height above 

the gear their indications would have to be corrected for the 

hydrostatic head of the oil column; Furthermore, if the gages 

were located at a great distance from the gear there might be 

some annoyance from leakage, solidification or air pockets in 

the oil piping. For long-distance indications an ingenious 

little device has been worked out, which translates the oil 

pressure to a compressed air supply, which may be conducted 
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While the Westinghouse reduction gear was originally de- 

signed for marine propulsion, in order to harmonize the high 

speed which is the essential characteristic of an efficient 

steam turbine, with the comparatively moderate limiting speed 

for an efficient propeller, its adaptability for other purposes is 

opening up a field even broader than the one primarily con- 

templated. The design of direct-current dynamos of fairly 

large capacities, to operate at the high rotative speeds neces- 

sary for direct connection to efficient steam turbines, has 

always presented difficulties that were seemingly unsurmount- 

able. These difficulties have all been eliminated by inter- 

posing the reduction gear between the turbine and the dynamo, 

so that each element of the combination may operate at the 

speed for which it is best adapted. Similarly, centrifugal 

pumps for large capacities at moderate heads are not at all 

suitable for direct turbine drive, but turbine and pump may 

be connected through the reduction gear constituting a highly 

efficient and attractive unit. Naturally, for this sort of service 

FIG. 6.—MACHINERY ARRANGEMENT OF THE U. S, COLLIER NEPTUNE, EQUIPPED WITH THE WESTINGHOUSE REDUCTION GEAR. 

to the pressure gages wherever they may be located. ‘This 

translating device is indicated by O (Fig. 3). 

Fig. 5, a section through the floating frame and pinion, 

illustrates the simple way in which the lubrication of the gear 

teeth is accomplished. The frame encloses the pinion except 

for a portion of the circumference where the teeth engage 

with those of the larger gear. From the passage 6, lubricating 

oil passes to the pocket in which the pinion is located. The 

shape of this pocket is such that the oil cannot run out, but 

must be picked up by the teeth of the pinion. The oil, when 

picked up by the pinion, is thrown off again by centrifugal 

force, but owing to the construction of the frame it can escape 

only by being discharged directly into the teeth of the large 

gears just at the point of engagement. 

In Fig. 1, at the left of the casing, is shown a bracket, 

through the upper end of which is a screw-adjusted strut 

bearing against the pinion frame. A similar bracket and 

strut (not shown in the illustration) are located at the other 

end of the casing. These struts are for. adjusting and main- 

taining constant the depth of engagement of the gear teeth. 

They do not interfere with the movement of the pinion frame 

in a vertical plane. 

In order to obtain a flexible drive between the turbine and 

the gear, and at the same time to keep this gear in close prox- 

imity to the turbine, the pinion shaft is made hollow, and the 

driving shaft passes freely through this bore and is connected 

to the pinion shaft at the end furthest away from the turbine. 

This is an old and fairly well-known construction, which has 

been incorporated on account of its making the apparatus 

more compact, and not because any novelty is claimed for it. 

in which the direction of rotation is never reversed only one 

set of balancing cylinders and regulating valves is required. 

These are only two out of a large number of new oppor- 

tunities for the steam turbine that will present themselves as 

soon as it is realized that the handicap of inherent high rota- 

tive speed can be removed by a thoroughly reliable and durable 

system of gearing having an efficiency of over 98% percent, 

and that such a system is now an accomplished fact. 

In addition to the two 4,000-horsepower gears installed on 

the United States ship Neptune, twelve 1,000-horsepower and 

2,000-horsepower sets have been sold for driving direct-current 

generators and for other purposes. A number of these have 

already been in service for some months, running at speeds as 

high as 3,600 revolutions per minute, with results that are most 

gratifying in every particular. 

The annual report for to910-1r of Lloyd’s Register of 

Shipping states that during the past year classes were assigned 

by the committee to 616 new vessels whose registered gross 

tonnage amounted to 1,098,476. Of these vessels 544 of 

1,089,123 tons were steamers and 72 of 9,353 were sailing ships. 

Of the total, 6534 percent were built for the United Kingdom. 

As compared with figures for the preceding twelve months 

there was an incréase of 165,420 tons in steamers and 3,110 

tons in sailing vessels. Fifty-four of the steamers were over 

5,000 tons and five of them over 10,000 tons. At the present 

date there are several vessels of over I0,000 tons being built. 

The ships now under construction to the societies’ classifica- 

tions aggregate 1,198,792 tons gross, of which about 16 percent 

is being built abroad. 
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VENTILATION OF PASSENGER SHIPS. 

BY ANDERSON MACPHEE, 

The efficient ventilation of ships where large numbers of 

people are congregated is of the very first importance. Look- 

ing back through the comparatively small stretch of twelve 

years, when the writer made his first voyage as a marine en- 

gineer, and comparing what was considered ventilation then 

with what is now demanded by a better educated people, one 

must concede that there has been a great improvement. In 

the old days when passengers went “below” they were 

greeted by odors of engine grease, cooking, etc., that sent all 

but the most inured hasily on deck again, and getting one’s 

sea legs really should have been called getting one’s sea nose. 

by changing from supply to exhaust. At night the supply 

system may be used to heat and ventilate the compartments ; 

then, during the day, the exhaust may be used for a time to 

more thoroughly clear out all impurities in the air. In 

numerous tests made under regular sailing conditions on the 

Ancona this proved to keep a very much purer atmosphere, 

the percentage of carbon dioxide and other impurities being 

much lower than when the supply was on day and night. 

Several times during the voyages, however, machines were 

found to be neither exhausting nor supplying air, but simply 

churning or drawing from the atmosphere and returning 

again. Difficulty was experienced at times also in maintaining 

a suitable temperature by the use of the two air-mixing 

dampers or by throttling the steam at the valve under hand 

ere a 

FIG. 1.—TYPICAL ARRANGEMENT OF HEATING AND VENTILATING A PIRST-CLASS PASSENGER STEAMER, 

When electricity became more common, fans were installed 

in the cabins and saloons, but, while imparting a sense of com- 

fort, these only serve to stir the air up and do not ventilate. 

There is no longer any excuse for these objectionable features, 
as, with the facilities now at our disposal, every passenger ship 

should be equipped with some system of supply and exhaust 

ventilation, combined in such a way as to eliminate all foul 

or vitiated air and, at the same time, maintain a comfortable 

temperature. This is easily accomplished by putting all 

kitchens, pantries, lavatories, etc., under exhaust, the latter 

being heated by the warm air drawn from their surroundings. 

The writer was privileged in his connection with ‘The 

Thermotank Ventilating Company,” of Glasgow, to design, 

superintend the installation of, and test many such ventilat- 

ing equipments for ships, among which are the well-known 

liners Mauretania and Lusitania. During the first two voyages 

of the Italian immigration steamer Ancona between Genoa, 

Naples, New York and Philadelphia he acted as guarantee- 

engineer for the company, and instructed the ship’s crew in 

the operation of the thermotank system, and it was in acting 

in this capacity that various improvements suggested them- 

selves. The system is designed to be used either as a plenum 

system when heating or as an exhaust system when no heat- 

ing is required. In immigrant ships, transports or war ves- 

sels, where large numbers. of people are congregated, there 

are many advantages in being able to reverse the air currents 

control. At times the compartments were too cold and again 

too hot, the fluctuations often producing very uncomfortable 

conditions. These and many other actual experiences led to 

the design of the ventilating machine known as the thermo- 

fan, now put on the market by the Schutte & Koerting Com- 

pany of Philadelphia. 

Fig. 1 shows a typical passenger ship arrangement, illustrat- 

ing the use of three types of thermofan. The open-deck type, 

awning-decl type, and tween-deck type, and showing the run 

of the air ducts to the various compartments. These ducts 

wherever possible should be run at or near to the floor level, 

not at the ceiling, as is so often done. The reason for this is 

that the prime object, after considering the ventilating end, is 

to heat to an even temperature the various compartments. 

Actual tests have shown that when the heated air enters at 

the top it remains at the top; in fact, a well-known captain in- 

forms the writer that he has found differences as high as 

20 degrees F. between the top and the bottom of his room 

where the duct was at the top; this in mid-winter (Atlantic 

weather), even where outlets are provided at the bottom of 

the cabins to the alleyways. Best results are not obtained if 

the ducts are run at the ceiling. 

A further point to be considered in the air distribution is 

the difference of temperature between inside and outside 

staterooms. There are two successful methods of dealing 

with this problem. One is to run separate ducts to inside and 
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FIG. 2.—OPEN-DECK TYPE THERMOFAN. 

outside rooms, each under separate control. The principal 

objection to this is that it complicates the construction of the 

thermofan, or multiplies the units. The better method is to 

equip the outer rooms with auxiliary electric heaters, the 

efficiency in heat being thus made up at will by the occupant, 

or these electric heaters may be put under thermostatic control 

so that they only operate when actually required, thus mak- 

ing a great saving in electric current without interfering with 

the supply of fresh air in any way. 

Tampenarua CONTROL DAMPER JAVAIR SUCTIONT AF ot 

VIEW LOOKING ON A 

The design of the ducts is a matter to which little, in the 

way of theory, can be applied, each individual case having to. 

be treated from a different standpoint. Only experience can 

teach the engineer how to deal with that problem on ship- 

board. Speaking generally, velocities up to 2,000 feet per 

minute are permissible, but only rarely above. The great dif- 

ficulty is to strike the happy medium between the large ducts 

with low velocities and the increased horsepower required 

when the ducts are small and velocities high. In a well- 

designed layout all the unsightly features of the exposed ducts 

can be taken care of in architectural features, 

There is one more point in connection with the run of the 

ducts which must receive careful consideration, and that is 

the distribution and gradation of the louvers or air registers. 

Close to the source of supply they must be made small, and 

yet, if made too small, drafts will be set up owing to the high 

velocity of the air leaving the louver. The writer has found a 

range of from 8 square inches to 30 square inches in six sets 

all that is necessary to meet the varying conditions. These 

louvers at the same time must be adjustable, so that on test 

they may be set to their correct position, otherwise one com- 

partment is liable to have too much air to the detriment of 

some other. The question of humidity now arises. In most 

EXHAUST VALVE AND STEAM TRAP 

FIG. 3..—-SHELTER-DECK TYPE THERMOFAN, 
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heating systems, both on land and sea, this matter is left 

severely alone, to the great discomfort and loss of health of 

the occupants. Dealing with this question brings us to the 

actual description of the machine. 

As already mentioned, there are three types designed so as 
to suit the varying locations available on shipboard. Fig. 2 

illustrates the open-deck type, and this may be taken as typical 

of all three, the modifications in design for the awning and 

*tween-deck types being illustrated in Figs. 3 and 4. Referring 

to the letters: A is the heater which is cylindrical; steam is 

led into it through the stop valve and piping a; the condensed 
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water is taken off through the steam trap and exhaust valve b. 

The heater is surrounded by a sheet steel casing C. Air is 

drawn from the atmosphere through the intake duct J, is 

directed to the fan D by the damper K and discharged into 

the annular space &. It is heated by contact with the shell 

in its upward passage and further heated in its downward 

passage through the tubes B. The fan D is constructed with 

two-way discharge controlled by the damper NV. When JN is 

CraiZiieaek 

delivery, however, of each machine can be varied by regu- 

lating the speed of the fan motor, the motor in all cases being 

supplied with finely-divided regulating rheostats. The reason 

for making this rheostat in fine divisions is because a slight in- 

crease in the speed of the fan means a very considerable in- 
crease of the volume of air delivered, or a slight decrease in 

the speed of the fan means a considerable decrease in the 

volume of air delivered. 
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FIG, 4.— TWEEN-DECK TYPE THERMOFAN. 

in its lowest or horizontal position all the air is discharged 

through the heater. As N is gradually moved, towards the 

vertical position, part of the air is discharged into the mix- 

ing chamber J without being heated; thus by adjusting the 

position of damper N any temperature of the air desired can 

be discharged through the distribution ducts FF. The dam- 

per is moved by a quadrant, which is geared to a small motor 

of about % or % horsepower. A reversing switch operated 

by the thermostat already referred to controls the motor. 

Any variation in the atmospheric temperature immediately 

puts the motor info operation and supplies more cold or more 

hot air as required. In place of the small electric motor a 

steam cylinder may be used to operate the damper, the move- 

ment of the piston being under control of two electric 

solenoids which open and close the steam ports. 

The thermofans are designed in various sizes, delivering 

1,000 cubic feet of air per minute to 10,000 cubic feet; the 
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THE LARGEST NAVAL COLLIER IN THE WORLD. 

BY K. G. MARTIN. 

Productions of the great Cramp ship-building yards are 

ever of interest to those who have aught to do with maritime 

affairs, and therefore a unique and most successful naval unit 

constructed in the face of predictions of disaster should be 

worthy of closest study by the individual, be he naval architect, 

mechanical engineer, one interested in the efficient and rapid 

handling of material, or one imbued only with the thought 

that here is another instance of American supremacy. When 

the United States government asked for bids on a collier 

of capacity exceeding that of any before constructed, the 

Cramp Company made their proposals together with com- 

peting companies who usually bid on government work. Pro- 

posals for the construction of smaller colliers had already 

been made to the United States government, but this was the 

first one of so large a capacity. The Cramp Company then 

asked for bids from the various coal-handling apparatus con- 

cerns, and after careful and extended consideration selected 

the system specified in the tender of the Mead-Morrison 

Manufacturing Company, although this was by no means the 

lowest price quoted for the required installation. The selection 

of this system was no less a compliment to the Cramp Com- 

pany than to the manufacturers, for it was unproven in naval 

work, and it was necessary for the ship constructors to foresee 
the possibility of successful application of the conveying 

mechanism to this ‘gigantic floating coal mine. 

The bid of the Cramp Company having, after due delibera- 

tion, been accepted by the government the construction of the 

ship was commenced, and in October, 1910, she was placed in 

commission. The largest collier built up to this time had an 

ultimate capacity of 7,500 tons of coal,,and as the Cyclops was 
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to carry 12,000 tons, one of the points receiving a great deal 

of attention was its ability for deep-sea work under adverse 

conditions. That the best possible distribution of weight to 

meet the varying conditions between full and no load, and 

that efficient methods of overcoming these variations are pro- 

vided, was demonstrated by the exceptional behavior of this 

vessel during a very rough passage to Denmark. Water 

ballast tanks are used, and by means of the fore and aft con- 

veyor bucket, coal can be transferred from one end to the 

other, and thus trim the ship and relieve undue stfesses. 

The photograph of the entire ship shows the ample free- 

board with a full load. The derrick poles, booms, etc., which 

look so solid and heavy are actually very light, being modeled 

on the latest bridge and building box-girder types, possessing 

great stiffness and rigidity without superfluous metal. The 

over-all length of the Cyclops is 542 feet, the beam 65 feet, 

and the depth 39% feet, so the vessel can follow wherever the 

were several times sent forward to him on the bridge in this 

bucket when he did not wish to leave his post and go aft. In 

quickly answering calls to different parts of the vessel the 

crew often make use of the same conveyance, and these points 

speak well for the steadiness and smoothness of operation of 

the apparatus. It may be from this idea that the new trans- 

ports are being equipped with moving stairways between decks 

and with moving platforms or gangplanks at the sides for 

rapid handling of troops and their equipment. 

All the buckets on the Cyclops have a capacity of 48 cubic 

feet, 1 1/5 tons of coal, and, operating simultaneously, are 

guaranteed to unload the 12,000 tons in ten hours; but this 

figure is merely comparative, as one unit delivered 76 tons 

in twenty minutes to government specifications regarding 

handling, height of lift, distance of travel, etc.; this being a 

record for such service. The cross-deck buckets usually 

handle from Ico to 180 tons an hour, making three round 

FIG. 1.—NAVAL COLLIER CYCLOPS, 

battleships go and coal from any regular dock or wharf. Re- 

ciprocating engines of 7,200 indicated horsepower drive the 

collier at a normal speed of 14 knots, although this has been 

exceeded even when fully loaded with a total displacement of 

19,360 tons. 

The coal is distributed in six holds of 1,743 tons capacity 

each, and in bunkers of 2,042 tons capacity, from which the 

ship takes such coal as she needs for her own steam. The 

forward hold is divided into four compartments, in which 

either oil fuel or special coal can be carried for the use of 

submarines or torpedo boats. Should the bunkers become 

exhausted, coal can be conveyed by the fore and aft. trolley 

from the main cargo holds to the bunkers. The handling 

apparatus comprises twelve units, identical in construction and 

capacity, each operating over a hatch to the hold, two hatches 

being fitted to each hold. Over the bulkheads separating the 

holds a mast is fitted, carrying at the sides a pair of booms, 

the opposite booms at each side, parallel to the beam of the 

ship constituting the unit. On the cableways between these 

booms travels a bucket of the clam-shell type, which may be 

made to discharge vertically at a distance of 22 feet from the 

side of the ship.. Greater distance may be obtained by “shoot- 

ing” the coal exactly as with a hand shovel and with approxi- 

mately the same degree of accuracy. A fore and aft bucket is 

also employed to shift coal from hold to hold for trimming the 

ship or for supplying certain holds in case only one or two 

can be brought into use. 

While not on the official records of the Navy Department it 

is of interest to note here that on the occasion of the rough 

voyage referred to above the captain’s meals, including liquids, 

trips a minute, the fore and aft bucket doing about half of this 

because its run is longer. All the hoist engines are steam 

operated, the hoist end being large and the trolley end smaller, 

a high efficiency in steam consumption thus being obtained. 

In steaming order the booms are drawn down and crossed 

lengthwise of the ship, and all cables are lashed fast, but so 

carefully have details been handled that the vessel can be 

“cleared for action” in a very short space of time; in fact, this 

placidly puffing, caterpillar-looking affair has been trans- 

formed into a roaring, seemingly chaotic volcano, vomiting 

coal at the rate of almost 8 tons a second, within the space of 

fifteen minutes. This rate, of course, can only be maintained 

as long as the buckets can drop into coal of sufficient depth 
to get a full load. 

The complement for operating the ship itself consists of 

thirty officers and men, and the coaling end takes thirty more, 

while on a war footing the total amounts to 200, including 

reserves, Marines, gunners, etc. Searchlights are always in 

position for night work, and provision is made for a light 

battery to be installed in the event of hostilities to repel 

boarding parties and torpedo attacks. 

The steam winches for lifting and trolleying the buckets 

are each operated by one man at the present time, although it 

was successfully demonstrated that one man could handle both 

engines from a single point, and it may be that future col- 

liers of this type will have one-man control. This has not 

been possible on previous colliers owing to the lack of accurate 

control of the bucket, and consequent injury to its own men 

and equipment and those of the war vessel and scattering of 

coal. Some battleships of the older types can only coal by 
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FIG. 2,.—DECK ARRANGEMENT OF THE COLLIER, LOOKING AFT, SHOWING THE COAL-HANDLING MACHINERY, 

bag, but the change from bucket to bags is made in less than 

twenty-five minutes. Thermometer readings of coal tempera- 

ture in the holds can easily be taken through tubes located at 

the points of greatest heating. 

Thus the Cyclops is prepared to accompany or meet a whole 

fleet and supply it with fuel, the capacity of the present-day 

warship usually making up such a fleet being from 500 to 2,000 

tons of coal, and in effect takes the coaling station to the fleet 

instead of the fleet having to run to the station with added loss 

of fuel, the capacity of this collier being equal to many naval 

coaling yards. 

It can also run in between a ship and barge or pile and 

FIG. 3.—“SHOOTING”’ THE COAL FROM ONE OF THE CLAM-SHELL BUCKETS ON THE CYCLOPS, 
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transfer the load without affecting its own supply in the holds 

as well as to supply the ship direct when at sea. 

That all this has been accomplished with the regular 

standard apparatus, except wherein the government called for 

parts to be made to its special specifications, should be a 

matter of considerable satisfaction to the Mead-Morrison 

Company, and after a year in service is meeting with the 

approval of those severest and most able critics—the men who 

have to do with the actual handling of the ship. 

Several English writers upon naval affairs have questioned 

the advisability of constructing colliers of such large capacity, 

pointing out that naval bases are being increased in size and 

number, and that oil-burning vessels must .be looked forward 

to. Naval bases, however, have a way of being far off in time 

of need, and are discouragingly stationary. Nor do war ves- 

sels venture near them unless pressed very hard for fuel, as 

their movements are thereby more easily forecasted and their 

definite location for some time determined by the watchful 

agents of the opposing power. The oil burners may loom up 

for a time but the internal-combustion engine is more likely 

to be the next big step, and in either case the problem of 

handling liquids is a simpler matter. At the present time the 

dreadnought can barely make the run from England to China 

on her own bunkers; and suppose, then, that she cannot be met 

by a ship able to fully coal her in a short time, but has to go 

quickly into action with a carefully ambushed coaling station 

awaiting her as a choice? A collier can dodge, a coaling 

station can’t. And perhaps as answering these critics officially 

the specifications now being drawn up by the government have 

been largely influenced by the behavior and capabilities of the 

Cyclops, constructed for $900,000 (£185,000), as against 

$1,500,000 (£308,000) for previous smaller, inefficient colliers. 

CHAIN AND ROPE TOWAGE ON GERMAN RIVERS. 
i BY K. DIETZE, 

; (Continued from page 439.) 

The towing service on the Main is shared by two companies. 

On the short lower reach of the river the Actien-Gesellschaift 

Main-Kette has three chain steamers of about 130 indicated 

horsepower at work, which with this power attain a towing 

speed of about 3.5 miles per hour, while on the upper reach 

the Royal Bavarian government has carried on a chain towing- 

service since 1898. The chain towing-steamers on the Main are 

almost the same as those on the Elbe, the similarity extending 

in particular to the establishment of turbine propulsive installa- 

tions (g in Fig. 5, page 436) for the down-stream journey, 

which are also applied to assist the up-stream work, as in the 

case of the Elbe steamers Baensch (Fig. 5) and Zeuner. The 

reason for this lay in the great improvement in the steering 

qualities of the vessels which the turbines effected, and which 

the very sharp bends in the river rendered necessary. Here, 

also, the engine room for the driving machinery of the wind- 

ing machinery and turbines and the condensing installation are 

arranged in the middle of the vessel in each case. Forward of 

these are the boilers and bunkers, and abaft them, supported by 

a bulkhead, the turbines g. The foremost and aftermost 

spaces are utilized for the accommodation of the crew (as in 
Fig, 5). 

The gripping wheel m, designed by Bellingrath (Figs. 5, 6 

and 7), is also made use of here. On account of the severe 

and greatly fluctuating stresses which the leading-on sheave 

(J in Fig. 5 and 0 in Fig. 6) in front of the gripping wheel has 

to withstand, it is supported by a stay b’ (Fig. 6) witha spring 

buffer and fork. Chain lockers, lined with wood, before and 
abaft the gripping wheel prevent any chaffing of the bight of 
the off-going chain against the steel parts of the vessel, The 
axle of the drum, made of the best quality of steel, rests in a 

cast steel framework, which is attached to heavy-built girders 

at the bottom and at the deck of the vessel. At the top the 

whole is covered over by a plated hood. The towing hawser 

is led over a horizontal roller, and held fast by blocks which. 

are attached to spring buffers. 

A double cast steel tooth-wheel gearing, with a ratio of 

I to 10, connects the gripping-wheel with the engine, on the 

crankshaft of which is mounted a brake-sheave operated from 

the deck. This enables the engine to be held in check in case 

of fracture of the chain or while the tug with the barge train 

is lying at anchor. The chain-engine is of the horizontal twin 

compound description, with the well-known tandem arrange- 

ment of the cylinders. The plummer blocks, guides and cylin- 

ders are attached to the bottom girders of the vessel separately, 

and are well stayed to one another to enable them to take the 

stresses to which they are liable. The crankshaft, with the two: 

cranks set at 90 degrees with each other, rests in three bear- 

ings. The connection with the winding gear is formed by a 

flange at one end of the crankshaft, the other end taking the 

fly-wheel, which is provided with eccentric weights in order to 

compensate mass action. With a 50 percent admission of the 

high-pressure cylinder and a speed of 150 revolutions, the 

engine indicates about 130 horsepower. At a towing speed of 

from 3.5 to 5.5 feet per second it can exert a pull of 4 tons. 

Each cylinder has an ordinary flat slide valve. In addition 

each low-pressure cylinder is provided with an auxiliary slide 

valve, by means of which the engine can be started when sub- 

ject to a heavy load. The admission at starting is for the 

same reason set at 78 percent, which is reduced to 50 percent 

after the desired speed has been attained. The Klug reversing 

gear is operated from the engine room by means of a separate 

hand-wheel with vertical screwed spindle. 

Each of the main turbines (Figs. 5 and 8) is driven by an 

independent vertical compound engine of the ordinary pattern, 

with Klug reversing gear, which can be operated by means of 

a hand lever. Under ordinary conditions of working this 
engine is not reversed. Reversing is resorted to only when 

it refuses to start or when the water-supply channels c (Fig. 

8) to the turbines are to be scoured out. On the steamer 

Baensch (Fig. 5) horizontal reciprocating engines are fitted for 

actuating the turbines. The condensing installation is for the 

three engines in common, a slow, even starting of the winding 

gear being thereby attained. The independent steam flooding 

pump is a two-cylinder, quadruple-acting Worthington. 

Special interest attaches to the turbine installation g (Figs. 

5 and 8) on the Zeuner principle, which, in order to improve 

the steering qualities of the vessel, is sub-divided into two in- 

dependent aggregates arranged at the sides of the vessel. The 

principal dimensions of each turbine are as follows: 
Inches.. 

External diameter of the working wheel................ 34 

Diameter of the nave of the working wheel............. 17.5, 

Number of blades of the working wheel a (see Fig. 8).. 15 
Number of blades of the contractor b (see Fig. 8)...... 16 

Viewed from aft the port engine turns in the direction of 

the hands of the clock, and the starboard engine in the op- 

posite direction. The water enters the supply channels c (Fig. 

8) through the grated low-lying openings c’ (Fig. 8), and 

is led through a system of guide plates d, which form a con- 

tinuation of the contractor blades b to the turbine blades a. 

Here it is accelerated and pressed through the blades of the 

contractor b, after which it is led back outboard through the 

exhaust channels e, and ejected in a direction parallel to the 

longitudinal axis of the vessel. The blades of the turbine and 

of the contractor are of steel, and are cast into the bronze 

bosses. The turbine shaft is taken at one end by the fixed 

contractor b, and at the other rests in a bushed bearing in the 
supply channel c. 

To give sternward motion to the vessel the direction of the 
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-outflowing jet of water is, by the aid of a rotating elbow piece 

f (see Fig. 8), reversed, the water being pressed through a 

reverse jet pipe / that is fixed to the vessel. The manipula- 

tion of this elbow piece can be effected from the deck for the 

two engines at once, or for each of these independently by 

means of hand-wheels and spindles u (see Fig. 5), by which 

the necessary good steering qualities are insured to the vessel. 

The jet pipes 4 are protected by considerable extensions of 

the breadth of the deck vw (see Fig. 5). With the turbines 

“the vessel attains a down-stream speed of 9.3 miles per 

hour with a 1.86-mile current and a power development of 

‘the turbine engines of 65 indicated horsepower each, with from 

225 to 250 revolutions per minute and a 50 percent admission 

of the high-pressure cylinder. 
For all the engines of each of the Main vessels the steam, of 
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most part characterized the rope system as an improvement on 

that of chain towage. The above-mentioned company em- 

ployed eight towing vessels (Tauer) with an aggregate of 

about 1,400 indicated horsepower. ‘These make use of the rope 

only in up-stream work, at the end of which they release the 

rope and proceed down-stream with separate engines driving 

ordinary twin screws, which, on account of the considerable 

drafts of water possible in the Rhine, can work economically. 

These conditions give the rope towing-vessels (Fig. 9) a dif- 

ferent outward appearance. The necessity for throwing off the 

rope entails the arrangement of the heavy winding gear at 

the side of the vessel, bringing with it a number of unpleasant 

consequences, such as a strengthening of the hull, which is also 

subjected to lateral stressing, as also impairment of the steering 

qualities, etc. At any rate, rope towing-vessels with the rope 

FIG. 8.—PROPELLING WATER TURBINE ON A CHAIN TUG. 

147 pounds working pressure, is supplied by an ordinary 

cylindrical, direct-flame boiler, with a dome and two furnace 

tubes. The heating surface is 600 square feet and the grate 

‘surface I9 square feet. The river water used for the feed is 

taken direct through the skin of the vessel by the aid of two 

injectors. An independent Worthington pump leads the con- 

densed water from the air pump to the boiler, so that the main 

engine is free of all separate pumps. 

The coal consumption amounts to about 55 pounds per mile 

run by the vessel per hour. The newer steamers for the Main 

work with superheated steam (300 to 320 degrees), and are 

fitted with Schmidt superheaters. The installation of the chain 

towage-service on the 125-mile stretch of the Upper Main is 

stated to have cost $550,000 (£113,000), while the regulation of 
the river over the same distance cost $800,000 (£165,000). 

Not very long after the introduction of chain towage the 

trope towage-system also made its appearance on the Rhine, 

where it was well suited to the peculiarities of the*river and 

soon made its way. In 1871 the Central A. G. ftir Tauerei und 

Schleppschiffahrt took its rise in Cologne (at a later time in 

Ruhrort), with the intention of conducting a rope towage- 

service between Emmerich and Strassburg. After several 

experimental trials made on different reaches the service was 

confined to that between Bingen and Rungsdorf (75 miles), 

‘on which a number of rapids occur. In 1905, however, 

when the regulation of the river was becoming very far ad- 

vanced, and the competition of the paddle and screw tugs had 

in consequence become insupportable, the service was finally 

abandoned. 

The idea of rope towage arose in France, and was very 

‘quickly taken up. Except on the Rhine, however, it was never 

adopted in earnest in Germany; such services as were insti- 

tuted were soon given up, although men of authority for the 

led along the center lines of their decks have not proved satis- 

factory. Since, however, the disconnection of a rope is not 

nearly so simple a matter as that of a chain, the rope towing- 

vessels must be in a position to set themselves free for the 

down-stream journey in order to pass each other. The insti- 

tution of a separate rope for the down-stream journey would 

also, apart from these considerations, be undesirable, for the 

reason that, especially during the down-stream journey of a 

vessel without train, the not very flexible rope would be sub- 

jected to very little stress, and, on account of the insufficient 

friction thereby set up, would be liable to spring off the wheels, 

and thus cause constant interruptions of the work. Like the 

chain tug the rope tug also has a downward sheer forward so 

as to leave room for a considerable lateral movement of the 

rising rope. Wooden transverse bow pieces prevent the rope 

from fouling the deck fittings. The form and arrangement of 

the afterbody thereby is much the same as in other vessels. 

Good steering is ensured by the presence of two rudders—one 
8.5 and the other 9.75 feet in breadth—which are worked from 

the bridge by means of rods and chains. The whole of the 

’midship part of the vessel is taken up by the engines, boilers 

and bunkers, the spaces before and abaft these being utilized 

for the accommodation of the crew. The principal dimensions 

of the rope vessels are the following: 

ILemendn CWE GEA. oS ocobacedenodononve 150 feet. 

Length between perpendiculars........ 138 feet. 

ByreaGahin, mrollalacl socsko0c0000000000000 24 feet. 

Depth, molded) amidships. ..2....0.... 8.2 feet. 

US) rahi CYR ee eI I ces Silty Mca costars 3.1 feet. 

DisplacentenUeernneeere EE ec: 209 tons. 

The wire rope passes first over a large reception guide- 

wheel a (Fig. 9) off 9 feet in diameter, which can move 
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freely in a lateral direction. For this purpose the latter is 

mounted on a flap, which is free to turn round the axis bb. 

This axis is inclined in such a way that it touches the peri- 

phery of the wheel a and that of the following guide-wheel c. 

In every lateral position of the wheel a the leading of the rope 

into the plane of the wheel c is thus ensured. The wheel a 

then has the same functions to perform as the outrigger in 

the chain steamers. The axle of the wheel c has a fixed 

mounting on the hull. The diameter of the wheel c is also 

g feet. It is fixed in such a low position that the rope runs 

with a vertical lead onto the rope drum proper, d. Since the 

rope passes down to the end wheel e in the same manner, it 

girdles the upper half of the periphery of the rope drum d. 

The guiding end wheel e (7.5 feet in diameter) is mounted in 

such a low position that when the rudder is put over and 

the course of the vessel lies inclined to the direction of the 

rope, the latter does not come in contact with the bottom of 

the vessel. In like manner to the reception guide-wheel a, 

the off-leading guide-wheel e is supported by a flap, which, 

though in less degree than the wheel a, is free to move in the 

lateral direction round the axis ff. 

The rope drum d is one of the well-known Fowler flap 

drums, and works in the manner that pairs of opposing flaps 

in the hollow of the tire of the wheel lay hold of the rope with 

a grip corresponding with the tensile stress exerted. From 

this it will at once be seen that a large proportion of the sec- 

tion of the rope must be discounted for wear occasioned by 

these flaps, while on the other hand, the advantages attaching 

to the Bellingrath chain grip-wheel, that the rope drum is 

engirdled by the rope over only a part of its periphery, re- 

mains. Other methods of holding the rope have also been 

proposed, such, for instance, as the “Wernigh” device, which 

was applied to two rope tugs on the Oder. Somewhat as in 

the case of the chain, the rope was here led over two driving 

drums, from which it had, by reason of its light weight and 

small flexibility, to be led away again by separate mechanism. 

This latter apparatus consisted in a number of wheels, the 

tires of which were divided in a direction vertical to the axis. 

Much as in the ordinary chain grip-wheel, with indentations 

corresponding .with the chain links, these Wernigh wheels 

were provided with projections and depressions, which cor- 

responded with the strand windings of the rope made use of, 

and grasped the latter with these when the halves of the 

wheel were pressed together. The trials made with the Wer- 

nigh constructions are said to have given satisfactory results, 

although the apparatus was characterized as somewhat com- 

plicated. The same designer then brought out a new rope 

sheave with an undulating groove, by means of which, in par- 

ticular, the wear of the rope was considerably reduced. At 

the same time this new design brought. the advantage that the 

rope could be led along the center line of the vessel as in the 

case of the chain. Information as to the manner in which the 

vessels made their down-stream journey has not been ob- 

tainable, but at any rate such vessels have been on service 
on the Lower Rhine with good results. 

The flap drum that is principally in use on the Rhine has a 

diameter from center of rope to center of rope of Io feet. It 

is mounted at the side of the vessel, and is actuated from the 

engine by a two-grade gearing with a reduction ratio of about 

51 102 

20 22 

The driving engine f (Fig. 9) for the drum is a twin- 
cylinder engine of 160 to 180 indicated horsepower (diameters 

of cylinders of each engine 14.5 inches and stroke 24 inches), 

making about 80 to 100 revolutions and working with jet con- 

densation g. It differs, however, in arrangement from the 

engines of the chain tugs on the Main, in having one of its 

cylinders at each end of the winding gear. Cylinders, slide- 

ways and crankshaft bearings rest on a cast iron bed-plate in 

common, on which also the heavy seat for the drum axle is 

mounted (see Fig. 9). One of these half engines at the 

same time drives the pumps, while the condenser air pump g 

is connected in tandem fashion with the other. The engines. 

are not provided with means of reversing, which also, in 

presence of the separate propulsive engines, is not absolutely 

necessary. The Tauer No. 3 can tow a train of 5.5 tons at a 

speed of 4.5 feet per second, thereby developing 145 indicated 

horsepower. 

As already stated, two twin engines each drive a screw 

3.8 feet in diameter, with which a speed of 9.3 to 11 miles per 

hour is attained on the down-stream run with a tow-train of: 

four empty barges. An ordinary return-flame cylindrical 

marine boiler 7, with dome, supplies the steam for the whole 

engine installation. The working pressure is about 100 

pounds, and the consumption of coal about 3 to 3.3 pounds per 

indicated horsepower per hour. A funnel-shaped coal bunker 

1 is built into the vessel in such a manner that it is possible to: 

get past it from forward to aft at each side of the vessel. 

The hull of the vessel herself is built of steel, and is similar 

in its general structure to that of a chain tug. It ditf- 

fers from that of the latter, however, in that its bilge is 

rounded off throughout, and in certain structural alterations. 

rendered necessary by the removal in this case of the winding 
gear with the large cast metal rollers to the side of the vessel. 

In order to enable the high-lying receiving wheel a to be 

swung out to a sufficient degree the side of the hull had to be 

provided with a recess m. To this end the side was drawn 

in up to a point a little below the wheel, and the deck cut out 

in a segment so as to form an open niche made watertight 

against the hull by plating. The hull has a further recess w 

for its full height abaft the low-lying off-leading wheel e, so. 

as to admit of a lateral motion of the latter. The recessing of 

the hull required for the extreme lateral movement is swept 

in an easy curve back into the normal form of the vessel. 

Specially worthy of note are two bilge keels o of from 4.8 to- 

7.2 inches in height, which are worked under the vessel at a 

distance of 4.25 feet from each side of her center line and car- 

ried up forward. They serve the purpose of keeping the rope 

free from the bottom of the vessel in case of strong weed 

formation on the bed of the river, or of a very much inclined’ 

direction of the rope in relation to the vessel. The movable 

swinging axle of the wheel a is kept in its place by means of a 

very strong gallows-like structure p, consisting of three built 

girders, which in their turn are supported below by strong 

web frames. A similar structure, which, however, could be 

kept very much lighter, and which accordingly is attached 

directly to the protective plating of the flap drum, bears the 

axle of the off-leading wheel e. To facilitate the throwing off 

of the rope and their own eventual dismounting, the horizontal’ 

axles of all the rope-wheels have bearings at one end only, 

as a result of which, it is true, the transmission to the vessel’ 

of the components of the pull on the rope becomes very un- 

favorable. In view of the greatly varying direction of the 

lead of the rope to the flap drums these forces are in them- 

selves very great, so that there can be no question but that 

the hull must here be subjected to very considerable local 

strengthening. Even when the vessel is at rest the large 

dimensions of the flap drums and leading wheels render the 

whole winding gear exceedingly heavy; the unsymmetrical: 

distribution of the weights and the recessing of the vessel’s 

side make it especially necessary to strengthen the hull, so. 

that, as already observed, the total displacement, and there- 

with the draft, must when compared with those of a chain 

tug, be relatively very great, which again, of course, consider- 

ably adds to the cost of the installation. The cheapness of 

the rope, which is generally claimed as an advantage by the 

opponents of the chain, is hereby in part made up for. Of 
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interest at this point is the method of leading the tow-rope 

over a large towing bar g (Fig. 9). 

It would appear that it had not always been found possible 

in the designs to give due consideration to the effect exercised 

by the tension of the rope on the fore-and-aft and athwart- 

ship trims of the vessel, for we find in some of the steamers a 

ballast tank + with three longitudinal partitions arranged on 

the deck at the stern, the object of which is the subsequent 

correction of lists and improper fore-and-ait trims during the 

up-stream or the down-stream journey. In other respects the 

‘hull presents no peculiarities. The spacing of the frames is 

20 inches throughout. 

Special arrangements are made at the end points of the rope, 

in so far that a barge with a heavy winch and a large drum is 

installed at each of them, for the purpose of regulating the 

tension of the rope when it is being thrown off or taken up by 

the tug. 4 

For driving the winding gear of the rope-vessel for the 

Danube (Vaskapu), which has already been mentioned, a com- 

pound engine of 300 indicated horsepower is provided, which 

is coupled to the winding drum by a threefold wheel gearing. 

The revolutions of the rope drum (8.2 feet in diameter) were 

thereby reduced in the ratio of 30: 1. The large toothed 

wheels and the rope drum were made of cast steel. Special 

apparatus was provided for taking up the rope and for press- 

ing it down as it ran off the last wheel, and another apparatus 

looked after its regular winding onto the winch. In contrast 

to the Rhine Tauers the rope was in this case led along the 
center line of the deck. As in the case of the chain tug it 

could, for the sake of the steering, be swung laterally (Lom- 

bard Géyin Lyon system) by means of separate leading paths 

at the fore and after ends of the vessel, which were operated 

from the bridge. It had been found possible considerably to 

reduce the twist which occurs with special frequency in a 

wire rope by coiling it onto a drum in the makers’ works with 

a tension of 24 tons by means of mechanical appliances. 

A few further particulars of matters of general interest 

connected with the towing services on the German rivers may 

be given in conclusion. It is the practice for the towing 

hawsers for the up-stream journey, to be provided by the 

tug, while for the down-stream journey the towed vessel must 

herself carry suitable hawsers. On the Rhine, if the cargoes 

be less than 350 tons, additions are made to the rates of the 

towage tariff amounting to from 25 to 75 percent as the 

amount decreases from 350 to 250 tons or less. Wooden 

vessels must, in general, pay 75 percent more than others 

without regard to their size or cargo, while for lighters a lump 

sum or a special rate per ton of cargo-carrying capacity is 

agreed upon. The permissible length of the tow-train varies 

very considerably on the different rivers, and it is often the 

case,*for instance on the Rhine, that each barge in the train 

is connected by a separate towing hawser with the tug her- 

self. This arrangement offers many advantages in towage 

work, as, for instance, releasing separate barges and in steer- 

ing. The abandonment of the rope towing-service is the 

typical fate of the towing companies on the German rivers. 

In view of the steadily increasing competition of the railways 

and the further development of the paddle and screw tugs, 

combined with the careful regulation of the rivers, the exist- 

ence of the chain traffic will gradually lose its justification 

more and more, and as it ceases to pay its field of work will 

diminish in extent. In countries, however, in which still 

untamed waterways run through the country unutilized the 

Tauerei represents an exceedingly cheap method of dealing 
with the transport of bulk goods. 

The Bureau of Navigation reports 108 sail and steam ves- 

sels of 10,938 gross tons were built in the United States and 

officially numbered during the month of October. Seventy- 

three percent were steamers. 

THE AMERICAN NAVAL REVIEW. 

From every standard of comparison the most notable fleet 

ever assembled by the United States was that reviewed by 

President Taft and Secretary of the Navy Meyer at New York 

Nov. 2. It involved the greatest number of American vessels 

ever mobilized, with the greatest.total displacement, and 

represented the maximum in fighting effectiveness probably 

ever gathered at one point by any nation. 

As indicating something of the increased strength of the 

United States navy it is interesting to contrast the number of 

vessels and their total displacements which took part in the 

other important naval reviews of recent years. In the inter- 

national naval review at New York in March, 1893, there were 

fourteen American naval vessels of all classes, with an aggre- 

gate displacement of 30,436 tons. President Roosevelt, in 

September, 1906, reviewed, at Oyster Bay, the Atlantic fleet, 

then comprising forty-five vessels displacing 279,612 tons. 

During the Jamestown Exposition there was mobilized at 

Hampton Roads in June, 1907, a fleet of thirty-three vessels 

displacing 285,251 tons. When the Atlantic and Pacific fleets 

met at San Francisco in May, 1908, they combined a total of 

forty-six vessels displacing 407,924 tons, and in September, 

1909, at the Hudson-Fulton celebration forty-three vessels 

were assembled with a total displacement of 316,762 tons. 

This latest review at New York included 102 vessels of all 

classes displacing about 577,285 tons, which does not include 

the eight submarines, of which no figures were available. Con- 

currently at Los Angeles a review was taking place of twenty- 

four vessels of 116,000 tons displacement, giving a grand total 

of 126 vessels displacing 694,000 tons. Perhaps the most 

striking evidence of progress is, that of all the vessels in the 

New York review the only ones that were a part of the navy 

at the time of the Spanish War were the battleships Jowa, 

Indiana and Massachusetts, the gunboats Castine, Nashville, 

Marietta and Petrel, a few of the small torpedo boats and 

some of the fleet auxiliaries. 
The following table shows the number of vessels of each 

class in the Atlantic fleet and their total displacement: 

Tons. 

Bay battleshipsmrmatsst. skeet een eee eee 366,864. 

Ay TINO! SAENGER “socccacvccnaagooecbes 29,000 

DACTUISETS tee is ye ONE eee 6,950 

BOVGCESTTOVETS ene ees He RISE ee 15,463 

16) HOFFDEGO NOES coosoacdsuusserocuos0cKs000 2,004 

Bus ubmaniies; sis.) ics fae GER ate eT 

3 tenders) to torpedo fleet... se -eea4- 00 see 8,466 

Akounboatsaas. sais: os see Oo ete 4,737 

Onmuiscellaneousitmenee eee oRe nee 40,733 

SECOUTERS TANS Ns secic con ae Ne aan Pn a ate 93,938 

THOMtaTicen eye to Ree eee 6,159 

GE AENES Good io OR OER EOC OsE PI in ART ts 1,981 

HOA WESSELS Or BL GRSSES, ooccoscoocdoosccesc 577285 

Exclusive again of the submarines these vessels represent a 

total horsepower of 946,811, for the supplying of which there 

are 567 boilers, with an aggregate of 46,360 square feet of 

grate surface and 2,062,000 square feet of heating surface. All 

of the battleships, cruisers and torpedo boats except the battle- 

ship Jowa have watertube boilers. This is an interesting re- 

versal of the condition of affairs at the time of the Spanish- 

American War, when outside of the torpedo boats there were 

only four warships then equipped with watertube boilers. 

Seventeen of the destroyers burn oil as fuel, and the four 

latest battleships—Delaware, North Dakota, Utah and Florida 

—burn oil in conjunction with coal. The fleet has attached to 

it a fuel oil tankship to carry the reserve fuel oil supply for 

these vessels, serving the corresponding function of the eight — 

colliers carrying the coal supplies for the other vessels. 
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THE AMERICAN ATLANTIC FLEET AT ANCHOR IN THE HUDSON RIVER. 

The aggregate coal bunker capacity of the fleet is 81,450 

tons. Adding to this the coal cargo capacity of the colliers, 

58,813 tons, the fleet can sail away with a total of 140,263 tons 

of coal. Propelled simultaneously at their full power all of 

the vessels would consume coal at the rate of 20,000 tons a day. 

With its full complement the fleet would carry 27,344 men 

and 1,660 officers, a total of 29,004, and it ts safe to say the 

actual figure is in the neighborhood of 25,000 men. 

The average speed of the vessels is 21.6 knots. The fastest 

vessel is the destroyer Paulding, which is capable of a speed 

of 32.8 knots. Placed end to end, touching, the vessels of the 

fleet would extend a total length of 29,942 feet, or over 5% 

miles. If passed in review in single file at an average distance 

apart of 300 yards the fleet would form a line extending nearly 

23 miles, and at an average speed of 10 knots would take about 

two hours to pass a given point. 

It is self-evident what such a fleet as this means to the ship- 

building and ordnance manufacturing industries, but there are 

also less intimately associated industries that played an im- 

portant part in the equipment of this fleet. We are advised, for 

example, by the Blake & Knowles Steam Pump Works, 115 

Broadway, New York City, that it has installed pumping 

equipment on sixty-five of these vessels, which is a large per- 

centage considering that nine of the remainder carry no steam 

pumps, including the submarines and one sailing vessel, and 

that eight of the others, principally colliers, were built abroad. 

The numberof pumps this company has installed on the fleet 

exceeds 1,000, and their cost represents nearly a million and a 

‘quarter dollars. 

PERSONAL. 

Mr. De Courcy May, who has been president of the New 

York Shipbuilding Company for some years, has resigned the 

presidency but remains chairman. Mr. Samuel M. Knox, 

formerly secretary and treasurer, becomes president. 

Mr. Ropert C. Monrteacte, for several years chief engineer 

‘of the Atlantic Works, East Boston, has been made assistant 

manager and engineer of the Lockwood Manufacturing Com- 

pany, East Boston, Mass. 

Mr. C. D. CHAstENEY has resigned his position as sales 

manager of the De Laval Steam Turbine Company, Trenton, 

‘N. J., having acquired an interest in the Turbine Equipment 

‘Company, 30 Church street, New York, which company rep- 

resents the De Laval Steam Turbine Company in New York 

State, parts of New Jersey and Connecticut. Mr. Chasteney 

was graduated from Stevens Institute of Technology in rgo1, 

and has been with the De Laval Steam Turbine Company 

since the organization of the American company over ten 

years ago. 

A Shipbuilding Record. 

The Great Lakes Engineering Works, Detroit, recently de- 

livered in record time a fleet of eleven vessels. On March 17, 

fQII, contract for these vessels was signed. They comprised 

four steamers, the Penobscot, Seaconnet, F. J. Lisman and 

M. E. Harper, and seven barges, named Providence, Sears- 

port, Bangor, Boston, Lynn, Portsmouth and Salem. 

The steamers are of a uniform size of the following di- 

mensions: 

ILenain Over alll, ccocscoocsscoonuov0aKe 261 feet. 

Length between perpendiculars......... 253 feet. 

43 feet 6 inches. 

26 feet 6 inches. 

IBeEvans soatoplaKAal oboe oe oS oe GOO On abet oks 

Deal, senOUGl@al so coocccoscnbeoo0KbubGed 

Depthe water borommenernermennceeirie 3 feet. 

CEPAGINY, EITOSS TOTS > soscococossovoevce 4,000 

Engine, triple expansion, 21, 34%, 57 by 

2B WHINE, SHOKOs Soododasdooaoo0pec 1,350 horsepower. 

Boilers, Scotch, 13 feet diameter, 12 feet 

1% inches long, 175 pounds working 

pressure; positive heated draft..... 2 

The barges are: 

Irssayetin. Over All sas ccocossvodoacodunsoe 268 feet 

Beam timoldedipesae terra asain ey 36 feet 

Dena, wAoMGIeG! 5 ncocooedssoqnoob0000000 22 feet 

CADACIAT, SIOSS OMS soooodocdoceoos0c00 2,650 

All of these vessels were built in the yards of the Great 

Lakes Engineering (Company, and delivered before the Ist of 

October, so as to pass through the Great Lakes and St. Law- 

rence River in advance of navigation being closed by ice. The 

vessels were built for the Harper Transportation Company, of 

Boston. 

In addition to this order the company delivered in Novem- 

ber for the Atlantic coast two steamers which will trade to 

Southern ports, the West Indies, etc. These steamers are of 

the following dimensions: 

261 feet. 

253 feet 3 inches. 

43 feet 6 inches. 

28 feet 5 inches. 

Lerman OWE? All .ccodcodsescavruoeoc 

Length between perpendiculars..... 

iBeamvnmol dedaeeree ata es 

Dyas, sonollaleal so 5000b000000e000d00 

Depth of water bottom............ 3 feet. 

Engine, triple expansion, 1,480 

horsepower, 21%, 35%, 58 by 

AowinchespstlOkesenreernie aes 

Boilers, Scotch, 14 feet 2 inches 

diameter, 12 feet long over all, 

180 pounds working pressure; 

positive heated draft.......... 2 
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Vanadium Raises the Useful 

Strength of Steel Castings 30% 
AKE two ladles of steel 
for castings, both from 
the same melt, the same 

furnace, at the same time. 
Pour a casting from one 

ladle and after annealing it 
you will get a yield point or 
elastic limit between 30,000 
and 35,000 lbs. to the square 
inch; it will break under ten- 
sion at about 70,000 lbs. 

Add one-fifth of ove per cent 
‘‘Masvan’’ Vanadium to the 
other ladle and pour a similar 
casting and anneal it precisely 
the same. You will get a 
yield point around 45,000 
lbs., or 30% better; and a 
tensile strength approaching 
80,000 lbs., or over 10% better 
than the 
plain steel; 
the elonga- 
tion and re- 
duction also 
being im- 
proved by 
the small 
addition of 
Vanadium. 

This means that you can 
cast locomotive frames, high 
pressure steam valve bodies, 
hydraulic and steam cylin- 
ders and other severe duty 
machine parts in Vanadium 
Steel and get Carbon Steel 
forging qualities—great tough- 
ness, strength, freedom from 
crystallization and _ fatigue, 
and remarkable durability. 

Such things are being done 
every day—results uniform— 
castings invariably strong, 
tough and homogeneous. Van- 
adium Steel castings have been 
made for all kinds of hard ser- 
vices in sizes weighing from a 
quarter of an ounce up to 20 

tomisey aut 
your prob- 
lems up toa 
good steel 
foundry and 

specify 
‘“Masvan 
Ferro-Vana- 
dium— noth- 
ing else. 

99 

Steam vaive bodies for 250 pounds pressure, made for Government 
maar by the Ohio Steel Foundry Company, Lima, Ohio. 

American Vanadium Company 
318 Frick Building, Pittsburgh, Pa. 

UNIVERSAL VANADIUM COMPANY, General Agents 
NEW YORK LONDON PARIS PITTSBURGH 

When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 
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RAILWAY AGE GAZETTE. Ocrozsr 6, 1911. 

ICTOR VANADIUM BROoNze 
NOW USED EXCLUSIVELY BY US IN THE 

Manufacture of all our locomotive appliances. A pure, 

uniform metal, which has been subjected to varying 

and severe tests, including a pressure of 9,000 pounds 

in a cylinder only 9-16" thick, 3" diameter, 15" long. 

THIS IS THE METAL WE TAKE PLEASURE 
IN ANNOUNCING AS OUR STANDARD 

Branch Office: 
Peoples Gas Building : Works: 

Garwood, N. J. 

VANADIUM METALS COMPANY 
FRICK BUILDING, PITTSBURGH, PA., U.S.A. 

Foundries - - - - - East Braintree, Mass., Groton, Conn. 

When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 
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CONGESTION OF FREIGHT TRAFFIC AT NEW YORK 

STEAMSHIP TERMINALS. 

We present herewith three views which show some of the 

glaring defects of the present arrangement of steamship ter- 

minals at the port of New York. The lack of mechanical 

appliances for handling freight is evident in Figs. 1 and 3. 

The present cost of transferring cargo could be cut down 50 

percent by the use of mechanical cargo-handling appliances, 

and these would insure greater rapidity and eliminate the re- 

handling of freight by manual labor. Such features are of 

great importance when the necessity for overcoming the con- 

gestion of freight traffic at the steamship terminals is con- 

sidered. Rapidity of freight movement, reduced handling 

costs and increased capacity of existing terminals can be 

obtained by the adoption of improved mechanical methods. 

TRANSFERRING CARGOES FROM SEATTLE DOCKS. 

Along the water front in Seattle, Wash., the wharves are 

constructed of pile piers with slips between them in which 

sea-going vessels are berthed. Railroad street extends along 

the water front and separates the docks and piers from the 

large warehouses. The space provided on the docks is limited 

and numerous warehouses are provided across the street. 

The equipment shown in Fig. I was installed for trans- 

ferring the large volume of miscellaneous freight handled 

daily between the dock and the warehouses. It consists of an 

overhead bridge extending from the wharf across the street 

to the warehouse, which contains an overhead freight con- 

veyor (or flight conveyor, as it is called) traveling 60 feet per 

minute. The conveyor is 250 feet long between centers. 

Fig. 2 shows a view of the wharf and the method of trans- 

FIG. 1.—USUAL METHCD OF HANDLING MISCELLANEOUS FREIGHT AT NEW YORK STEAMSHIP TERMINALS, 

In Fig. 3 the congestion is very evident, and yet only a small 

part of the space in the pier shed is being used on account 

of the impossibility of tiering the freight to any greater height 

by hand methods. The introduction of mechanical methods 

of handling freight would permit higher tiering and prac- 

tically double the single-story pier capacity. The saving in the 

investment in port installations by high tiering are evident 

from the fact that usually only about one-third of the floor 

space is available for storage, and that if the freight is 

handled by manual labor the tiering cannot be carried above 

5 feet, whereas with mechanical handling the tiering could be 

carried to 20 feet and increase the capacity of the pier in 

proportion. Congestion is also apparent on the street along 

the water front, a typical example of which is shown in Fig. 2, 

where the substitution of motor trucks for horse drays would 

greatly facilitate the rapidity. of moving the freight to and 

from the piers, besides reducing the cost from 20 to 4o 

percent. } 

ferring the cargoes directly to the end of the conveyor line. 

Fig. 3 shows the other end of the conveyor line distributing 

the filled barrels on the second floor of the warehouse. 

Wooden conyeyor flights, 3 inches thick, 12 inches wide and 

36 inches long, constructed of Puget Sound fir, are secured to 

two strands of 180 Jeffrey steel thimble roller chain, forming 

practically a continuous apron, on which the freight, such as 

baled hay, cement in barrels, large packing boxes and the like 

is carried. At the warehouse end of the conveyor are sprocket 

wheels, which mesh with the two link chains, and placed on a 

shaft are geared to a line shaft that is belted to a continuous- 

speed, alternating-current 10-horsepower motor. 

The illustrations show a cargo of cement being unloaded. 

The ship was docked within 15 feet of the receiving end of the 

conveyor. The barrels were placed in slings, containing six 

barrels in a load, and were hoisted from the hold by means of 

the vessel’s derrick in connection with an electric hoist on the 

dock, which landed the sling load at the foot of. the con- 
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Dt 

FIG. 2.—CONGESTION IN WATER-FRONT STREETS AT NEW YORK STEAMSHIP TERMINALS. 

FIG. 3.—'‘FULL PIER” IN A NEW YORK PIER SHED, SHOWING SMALL PART OF SPACE OCCUPIED BY HAND 

rik 

TIERING, 
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FIG. 1.—OVERHEAD FREIGHT CONVEYOR FROM PIER TO WAREHOUSE, AT SEATTLE. 

veyor, whence the barrels were rolled directly to the conveyor 

while it was in motion, the barreled cement weighing 400 

pounds per barrel. Over three thousand barrels were readily 

handled in eight hours, although the maximum capacity of this 

conveyor is about 1,200 barrels per hour. The handling of 

this cement required eighteen men at the rate of 27% cents 

(1/2) per hour, including all the labor necessary. Under the 

old arrangement where this material was handled by means 

of trucks, no less than twenty-eight men were required, thus 

resulting in a saving of ten men by the use of the conveyor, 

FIG, 2.—PIER END OF CONVEYOR. 

this saving amounting to $22.00 to $25.00 (£4.5 to £5.1) per 

day on an eight-hour shift, or at the rate of $56.00 to $75.00 

(411.5 to £15.4) per day on a three-shiit basis of eight. hours 

each. The complete cost of the entire outfit, including the 

necessary alterations at the dock and warehouses, including a 

new roof, truss and several other incidentals, amounted to 

approximately $6,745 (£1,380), so that it is readily seen that 

the conveyor will pay for itself within a short period of time. 

The conveyor is built so that in addition to handling package 

freight of any kind it can also be used to transport loose 

brick, pig iron, sacked sugar and miscellaneous freight. 

This conveyor system was installed by the Pacific Engineer- 

ing Company, of Seattle, and operated by the Galbraith & 

Bacon Company. The machinery was built according to spe- 

cial designs by the Jeffrey Manufacturing Company, of Co- 
lumbus, Ohio. 

This departure from the old system of handling freight has 

enabled ships to be unloaded and reloaded more rapidly with- 

out delays from the congested traffic and blocked streets. 

FIG. 3.—WAREHOUSE END OF CONVEYOR. 

That the purchase of coal on specifications needs to be fol- 

lowed up with analyses of the deliveries has been amusingly 

demonstrated by a recent incident. A certain board had for 

some time been buying coal on specification, but only recently 

did it take any steps to see whether it was actually getting the 

quality it was paying for. Lately it had made the first analysis 

of the coal delivered, and discovered that the coal was below 

the stipulated quality. As a result of this analysis, costing $ro 

(£2), the coal dealer paid a rebate of $873.01 (£174 I2s.). ~ 
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AN IMPROVED CRANE. 

One of the simplest mechanical appliances which has been 

used in engineering work for many centuries is the ordinary 

jib crane or derrick, consisting of an upright or mast with a 

boom or gaff for hoisting and moving weights. Although the 

jib crane is universally used in engineering and industrial work 

as well as in factories and transportation terminals, yet prac- 

tically the only features of this crane which up to this time 

have been improved are the methods of manipulation or the 

application of power for operating the crane. There have 

been numerous improved winches, steam and electric, but, as 

a rule, this part of the equipment requires separate founda- 

tions and anchorage removed from those on which the cranes 

or derricks themselves are mounted. It is very seldom that 

the motive power is located practically on the same level and 

permanently fixed to a point on the inboard end of the frame, 

runs over a sheave at the top of the crane and is fixed to tne 

top block of the tackle proper. From the illustration it is 

evident that this block automatically drops in relation to the 

top of the beam, as the latter is swung back by means of the 

screw. The actual reduction in the bending moment on the 

beam is thus reduced in a 4-ton crane from 120-foot tons to 

51-foot tons, or nearly 60 percent, and therefore permits build- 

ing a very much lighter crane than would otherwise be possible 

if the crane were operated from a fixed pivot and required 

the excessive power which is usually needed in topping an 

ordinary jib crane. To top an ordinary jib crane with its 

maximum load requires approximately 50 to 100 percent more 

power than is necessary in hoisting the load itself, whereas 

in the quadrant crane the combination of moving fulcrum and 

compensation of the falls makes it necessary to use for topping 

A FOUR-TON QUADRANT CRANE. 

within the area occupied by the derrick or crane itself. As 

a result of experience with the Welin quadrant davit, which 

in itself performs some of the functions of an ordinary jib 

crane or derrick, there has been developed by Capt. A. P. 

Lundin, of New York, and Axel Welin, of London, a quadrant 

crane having all the advantages of a self-contained machine, 

in which the crane and operating devices are mounted together 

in such a manner that a single operator can handle the crane 

for hoisting and lowering the load and moving it in a hori- 

zontal plane, so that the crane will serve with rapidity and 

precision every cubic foot of space within its reach. 

The crane is mounted on quadrants, and is moved back and 

forth by a screw, which, on account of the movement of the 

quadrants and the method of compensating the load, is sub- 

jected only to a thrust in a true axial direction, and there- 

fore can work without undue friction. The quadrant arrange- 

ment, with its traveling fulcrum along the base of the frame, 

not only reduces the length of the beam but also reduces the 

bending moment on the beam and eases the manipulation of 

the load after it has been hoisted. By the compensating ar- 

rangement of the hoisting tackle a stout wire rope or chain, 

the beam only one-sixtieth of the power required for hoisting 

the load. Of course, to hoist the load requires practically the 

same power as any other crane. 

The crane can be operated by electricity, steam or com- 

pressed air, as the case demands. In the 4-ton crane illus- 

trated a 35-horsepower motor would be used for hoisting the 

load, a 144-horsepower motor for swinging the crane, and only 

a 14-horsepower motor for operating the screw which tops the 

crane. The horizontal swinging motion is, of course, done 

by the usual method used in a crane, but it has the advantage 

that a full, unobstructed swing of 360 degrees can be obtained. 

As to the use of such a crane on board ship for handling 

cargo, aside from the rapidity of manipulation and precision 

which can be obtained with this crane, it is interesting to note 

how easily the movements of the weights can be controlled. 

That is, they can be landed exactly as desired, and all landings 

can be made perpendicularly, which is acknowledged to be a 

great saving in labor and other expenses in. handling cargo on 

board ship. In other words, it is not necessary to drop the 

load each time in one and the same place in the hatch. Where 

this is done it requires a great number of men to remove the 
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load just dropped in time to make room for the next, while 

with the improved quadrant crane the load can be dropped at 

different points in the hatch, giving the handlers more time to 

stow away and naturally increases the speed of loading and 

discharging the ship. 

With a portable quadrant crane of a capacity of 2% tons 

and an outreach of close on to 20 feet, the entire weight, in- 

cluding drums, motors, etc., will barely amount to 4 tons. If 

this is compared with the 2%4-ton electric cranes now used on 

board transatlantic ships, which weigh something like 8 tons 

each, the advantage of weight saving with the quadrant sys- 

tem is clearly demonstrated, not to mention the space saving, 

which is also considerable, particularly if the cranes are port- 

that kind, where the advantages of the lightweight self-con- 

tained machine are obvious. In some shipyards ordinary jib 

cranes are still used alongside the building berths, and fre- 

quently in such cases topping of the cranes is dispensed with 

on account of the large power required and the danger. at- 

tending this operation. In such instances the usefulness of the 

cranes would be greatly augmented by utilizing the quadrant 

system of cranes and enabling the operator to have perfect 

control of the crane under all conditions. Also a light quad- 

rant crane could be used to advantage in handling the work 

at heavy shipyard tools, enabling one man to have complete 

control of heavy plates, bars and forgings at such work as 

punching, shearing, rolling and machining. 

HANDLING FREIGHT FROM STEAMSHIP TO DOCK BY A DOCK ELEVATOR. 

able and can be dismantled and stowed away when not in use. 

On board ship the quadrant crane has the inestimable ad- 

vantage of doing away with what is often a veritable forest 

of masts, booms and spars, necessary for expeditiously 

handling of cargo, coaling, ete. Considering all the winches 

necessary to operate this elaborate apparatus, and the many 

hundred feet of steam pipe necessary for conducting steam 

to the winches; the frequent ieaks in the joints of the steam 

piping, which bends under the strain of the ship in a heavy 

sea, and has to be gone over by a whole staff of engineers 

before the ship arrives in port, the advantages of the self- 

contained quadrant crane become apparent. 

If a ship is equipped with a number of quadrant cranes 

conveniently located for handling cargo and baggage and for 

coaling, not only can the total weight of the equipment be 

considerably decreased, as compared with the usual equipment 

of masts and booms and the time of loading and discharging 

of the ship and the consequent expense decreased, but after 

the loading and discharging have been done in port all of the 

cranes except one forward and one aft can be dismantled and 

placed either on deck or stowed in the hold. 

Although these cranes may prove to be exceedingly useful 

for cargo ships in particular, and, in smaller sizes, for handling 

coal and baggage, etc., on passenger carriers, yet perhaps their 

greatest field is on land as wrecking cranes on railroads, 

cranes on docks and wharves, and cranes on building sites, 
besides cranes for steam shovels and various other plants of 

THE OTIS DOCK ELEVATOR. 

The dock elevator illustrated has been installed at a number 

of steamship docks along the Atlantic coast, one of the most 

recent installations being at the docks of the Metropolitan 

Steamship Line in Boston, where three of these machines were 

installed simultaneously, replacing the old form of moving 

platform, -which has been discarded. The Otis Elevator Com- 

pany, of New York, manufacturers of this device, are now 

installing two large machines for the Boston & Maine Rail- 

road Company at their Mystic Wharf in Boston. The 

mechanical construction of the Otis dock elevator is quite 

simple. It consists of an endless chain provided with project- 

ing steel lugs. This chain is supported, and slides in a lubri- 

cated steel channel located about 6 inches above the floor. 

The chain passes over a sprocket wheel at each end of the 

incline, the upper sprocket wheel being keyed to a driving 

shaft, which in turn is journaled under the floor. This driving 

shaft is in line with the hinges which support the inclined 

floor or “drop.” These hinges are of heavy cast steel con- 

struction, provided with a large hollow forged shaft through 

the 4-inch diameter hole of which passes the driving shaft of 

the elevator. In this way the mechanism is always at the 

proper level, notwithstanding the different positions which the 

inclined platform may take. At one end of the main driving 

shaft is keyed a large gear wheel, which is driven by a steel 

pinion journaled about 1 foot above the floor line of the dock. 
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The pinion is carried on a countershaft, which is provided 

with a brake pulley. On the other end of the countershaft is 

a large belt pulley, from which a belt leads to a 10-horsepower 

electric motor contained in a housing. In this way all im- 

portant mechanism is placed on the floor and can be easily 

looked after. At convenient position to the operation of the 

machine is provided a starting, stopping and reversing switch. 

There is also a special starting box provided, which enables 

the operator to change the speed of the elevator from slow to 

high speed. This control device is quite important, as fre- 

quently there are special truck loads of great weight to be 

handled, and at such times the machine is slowed down so 

that the men are able to handle it with facility. The operation 

of the dock elevator is as follows: 

A man with a loaded truck walks onto the inclined hinged 

platform or “drop,” and the axle of the truck drops in the 

recess between the steel lugs on the moving chain, and it is 

thus drawn up the incline without any manual effort on the 

part of the truckman. It will be seen that the truckman walks 

up the incline with his feet on opposite sides of the narrow 

partition along the top of which the chain slides. By this 

means there is no chance for the feet of the workman to be 

caught, as is the case with the moving platform which this 

type of machine seems to be replacing. The men are, as a 

matter of fact, assisted up the incline, because they lean back 

upon the truck handles and the truck really pushes them up. 

There is absolutely no possibility of the truck slipping back- 

ward, which was frequently the case with the old-fashioned 

moving platform. The men therefore feel a confidence in this 

machine which was lacking in the old-style moving platform. 

This machine is almost as valuable for carrying loads down 

the incline as it is for carrying them up, and it works in either 

direction with equal facility. In the Boston & Maine installa- 

tion two of these dock elevators are to be located on one plat- 

form and are to be run in opposite directions, and each 

machine is to be independent of the other. By this means it 

will be possible to carry loads in both directions simul- 

taneously, or, if desired, the speed of unloading can be doubled 

by running both machines in the same direction. As there is a 

tidal drop at this dock of about 20 feet these machines are 

likely to save a large amount of time and labor in handling 

freight. 

REVIEW OF MARINE ARTICLES IN THE ENGINEERING PRESS. 

Powerful Dredge for Panama Canal—This vessel, named 

Corozal, and built by William Simons & Company, at Ren- 

frew, is an extremely powerful bucket hopper dredger for use 

on the Panama Canal. It is of twin-screw type, driven by 

triple-expansion engines working at 180 pounds pressure, and 

steam is supplied by two Scotch boilers. All auxiliary ma- 

chinery is independent of main engines. Dredging gear can be 

operated by either propelling engine, and is arranged to give 

three speeds, depending on kind of material to be dealt with. 

Two sets of buckets are provided, one for soft clay and one 

for hard. The bucket ladder is a steel ladder, which, with its 

equipment, weighs over 240 tons. The ship has a hopper 

capacity for 1,200 tons. 450 words and photographs.—The 

Engineer, October 20. 

Three Ferry Steamers.—Hulls built by Niuscke & Company 

and machinery by the Anstalt Akt.-Ges., Stettin. Length over 

the deck, 98.4 feet; length between perpendiculars, 80.2 feet; 

breadth, 35.1 feet; depth at side, 12 feet, and loaded draft, 8&9 

feet. Machinery consists of compound engine 11.4, 23 by 15.7 

inches, and a two-furnace single-ended Scotch boiler, working 

at 150 pounds pressure. There is a propeller at each end of 

the vessel, which turns at 210 revolutions per minute. The 

rudder at each end works within a well formed by double 

stern post. Engine is designed to indicate 280 horsepower. 

Although the article is not long it is accompanied by a com- 

plete set of detail drawings for hull and machinery. 1,800 

words, 5 large plates and several smallér-sized drawings and 

two photographs.—Schiffbau, October. ‘ 

French Battleships Jean Bart and Courbet—The most 

powerful ships ever built for the French navy were launched 

Sept. 22 and 23. Their keels were laid about the roth of last 

November, and they were launched with about one-third of 

their completed weight in place. When completed their prin- 

cipal features will be as follows: Displacement, fully loaded, 

23,457 tons; length between perpendiculars, 541 feet 4 inches; 

breadth, 88 feet 7 inches; mean draft, fully loaded, 29 feet 1 

inch; horsepower, 28,000; speed, 20 knots. The double bottom 

is carried up to the lower protective deck, and above this are 

two others, making three in all. This is the first time such a 

plan has been tried. The upper, main and lower protective 

decks are, respectively, 1.18, 1.9 and 2.76 inches thick. For the 

first time since 1899 the protection of the fore part of the ship 

has not been completely carried out. The armament consists 

of twelve 12-inch guns and twenty-two 5.5-inch quick-firing 

guns and four 47-millimeter guns and four underwater tor- 

pedo tubes. The Courbet is furnished with Niclausse and the 

Jean Bart with Belleville boilers. Each ship has twenty-four 

boilers grouped in four boiler rooms and served by three 

smokestacks. The normal coal capacity is 900 tons and the 

maximum 2,700 tons, giving a steaming radius of 8,500 miles 

at 10 knots, or 2,300 miles at 20 knots. The vessel is driven 

by two sets of Parsons turbines on four shafts, with a working 

pressure of 2560 pounds per square inch. The engines are 

designed for 28,000 shaft horsepower. 2,500 words and 

photograph of launching of Jean Bart—The Engineer, 

October 20. 

Hl. M. S. Medina—The Peninsular and Oriental liner 
chartered for the conveyance of their Majesties the King and 
Queen to India. For this trip accommodations have been very 
largely refitted, and a special crew will have charge for the 
voyage. The ship is 570 feet long, 62 feet 9 inches beam, and 

20,000 tons loaded displacement. There are seven decks and 
passenger accommodation for 450 first class, 220 second class, 
besides a crew of 160. The machinery consists of two quad- 
ruple expansion engines, 304, 44, 63, 89 by 54 inches stroke. 
Steam is furnished by four double-ended and four single-end 
boilers, working at 215 pounds pressure. 550 words.—Engi- 
neering, October 27. 

Itahan Dreadnought Conte di Cavour.—Vhis is Italy’s sec- 
ond dreadnought, and has the distinction of mounting the 
most numerous all-big-gun battery yet put into a modern 
warship. The main battery consists of thirteen 12-inch guns, 
six of which are mounted three in a turret, forward and aft. 
All can be trained abeam and five ahead and astern. Sec- 
ondary battery consists of eighteen 4.7-inch guns placed on the 
broadsides and fourteen 14-pounders. Designed displacement 
of the ship is 21,500 tons, and speed 22.5 knots. Steam is to 
be supplied by watertube boilers to turbines. Further details 
of machinery are lacking. Article is accompanied by photo- 
graphs of ship before launching and as she will appear at sea, 
and sketch showing general arrangement of armament, also a 
table comparing this with other recent dreadnoughts of the 
other nations. 1,300 words.—The Marine Engineer and Naval 
Architect, October. 
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A Steam Launch—Messrs. Simpson, Strickland & Company, 

of Dartmouth, specialists in the building of high-class steam 

launches, have recently turned out a boat embodying some- 

what unusual features. Of 42 feet length over all, with 9 feet 

beam and 4 feet 6 inches depth, and carvel built of mahogany, 

the boat possesses a degree of comfort and seaworthiness 

unusual in so small a craft. Propelling machinery consists 

of a triple-expansion engine, 414, 634, 10 by 5 inches, which, 

running at 600 revolutions per minute, with 250 pounds boiler 

pressure, indicates 62 horsepower, and drives the boat 12 miles 

per hour. Besides photograph of the boat article contains 

drawings of boiler and engine. 900 words.—The Engineer, 

October 20. 

Kaiser Franz Josef 1—On Sept. 9 this vessel, the largest 

liner constructed in Austria, was launched from the shipyard 

of Messrs. Cosulich Bros. at Monfalcone. The ship is 500 feet 

long, of 62 feet breadth, and 42 feet 9 inches depth to shelter 

deck, and is expected to attain a speed of 19 knots. Displace- 

ment 16,500 tons at 26 feet draft, gross registered tonnage 

12,500 tons, and deadweight carrying capacity 7,500 tons. Pas- 

senger accommodations are provided for 160 first class, 480 

second class and 1,400 third class. Propelling machinery was 

designed and constructed by Messrs. David Rowan & Com- 

pany, of Glasgow, and consists of twin-screw quadruple ex- 

pansion engines, balanced on the Yarrow-Schlick-Tweedy 

system, capable of indicating 13,000 horsepower. Steam is 

supplied by six double-ended and one single-ended boiler 

fitted with Howden forced draft. The auxiliary machinery 

throughout is of the best. The vessel has been built to Lloyd’s 

highest class. 940 words and photograph of vessel after 

launching—The Marine Engineer and Naval Architect, 

October. 

Marine Engineering. 

Jet Propulsion—An editorial discussion of this subject 

which presents some facts little thought on, which, taken by 

themselves, would indicate a higher efficiency to be possible 

than is actually obtained in practice. The other side of the 

question is treated later, and effectually sets aside the too 

sanguine hopes of jet propulsion enthusiasts. For while it is 

unquestioned that the jet itself is higher in efficiency than any 

screw propeller, yet the difficulties encountered in taking into 

a ship the water to be used as the jet and imparting to it 

velocity that can be efficiently used for the propulsion of the 

vessel more than offset any theoretical advantages. 1,500 

words.—Engineering, October 27. 

The Progress of the Parsons Marine Turbine——Being a 

review of the fourteenth annual report of the Parsons Marine 

Steam Turbine Company, Ltd., which gives a list of new 

ships just completed or building propelled by this type of 

machinery. Among others are mentioned the following: 

Warships—For France, six battleships of the Danton class, 

two larger battleships recently launched, and two other battle- 

ships recently authorized. For Germany, armored cruiser 

Moltke completed, three battleships and four cruisers ordered. 

United States, battleship Utah completed, three battleships 

authorized and seven destroyers now building. For Austria, 

Russia, Spain and Turkey, each-a battleship building. For 

Japan, four armored cruisers now building. Merchant Ships— 

New Cunard steamship Aquitania at John Brown & Company; 

two new steamships for the Hamburg-American Line; new 

high-speed French liner La France; two new passenger ships 

for the Canadian Pacific service in British Columbia. 1,300 

words.—Engineering, October 13. 

Care in Using Liquid Fuel—aA bulletin has just been issued 

by the Navy Department dealing with this interesting and very 

important subject. Although fuel oil as supplied to ships is 

the residue of petroleum after distillation, and is not itself 

explosive, yet gases from it when mixed with air are liable 

to be dangerous if exposed to any flame or spark. Hence the 

value of these rules to all who have to do with the loading or 

using in any way of fuel oil. As given in this article the rules 

are too numerous to be given here, but are well worth looking 

up by those using oil fuel. 1,000 words.—Marine Review, 

October. 

Measurement of Shaft Horsepower.—A resumé of the diffi- 

culties inherent in the measurement of shaft horsepower under 

conditions usually found in marine engineering, followed by a 

description of a type of torsion meter, the Deuny-Edgecomb, 

which is said to fulfill every requirement for accurate, precise 

and easy reading of shaft horsepower for turbines, reciprocat- 

ing steam engines or internal-combustion engines. The meters 

are purely mechanical in type. Connections are fitted for 

taking readings directly and simultaneously in engine room, 

chief engineer’s room and captain’s cabin. 3,500 words and 

photographs of the meter—The Engineer, October 20. 

Miscellaneous. 

The Anschutz Gyro-Compass—This instrument has the ad- 

vantage to the navigator that it points to the true north and 

is unaffected by the presence of steel. It depends on the 

principle enunciated by Foucault that a gyrostat with only two 

degrees of freedom will at any point on the earth’s surface 

except the poles tend to set itself with its axis of rotation 

parallel to the earth’s axis. As used with a ship’s compass 

the gyrostat is suspended beneath the compass card with its 

center directly in line with the north and south line. The 

gyrostat is electric driven and rotates about 20,000 times per 

minute. It is calculated that the directive force on the card 

is about fifteen times greater than in the case of a good liquid 

compass. 400 words.—The Steamship, October. 

First Principles of Navy Yard Management.—By Assistant 

Naval Constructor Richard D. Gatewood, U. S. N. A com- 

parison of staff and line organization as applied to industrial 

plants, navy yards in particular. Shows the weakness of the 

strictly military type discipline in the construction and repair 

of government ships. 2,500 words—The Marine Review, 

October. 

Automatic Coaling of Ships—At Holyhead there has been 

in service for about a year a coaling barge that has attracted 

considerable attention. Of about 154 feet over all and 27 feet 

breadth, the structure of the barge is divided into eighteen coal 

bins, nine on each side of a longitudinal well which extends 

the length of the boat given up to cargo. In this well are car- 

ried and operated two elevators, which hoist coal from the 

bins into chutes which lead to the vessel to be coaled. The 

elevators are operated by the upper drum, driven by gears 

from a double-cylinder, direct-acting engine. The barge is 

propelled by twin-screws driven by two sets of compound 

engines, 614, 121%4 by 8% inches, working at 90 pounds pres- 

sure. The elevators are moved forward or aft by a chain lead 

driven by a donkey engine in the stern. Steam is furnished 

by a Blake patent vertical cylindrical boiler. It is placed in the 

stern and steam is conveyed by flexible tubing. The system 

is one which admits of much flexibility, both in design of the 

barges and in the actual operation. The number, size and 

arrangement of the bins and elevators may be made to suit 

conditions, while propelling machinery may be made anything 

convenient. In actual work the elevators may be moved or 

the position of the barge changed while the coal already loaded 

is stowed and trimmed. Chutes may be turned to get a good 

radius of action. Elevating mechanism is said to operate eco- 

nomically. The barge can coal a ship at the rate of 300 tons 

per hour. Sketches showing general arrangements and ’mid- 

ship section, together with photograph of barge in operation, 

given with description. 1,000 words—The Engineer, Sept. 20. 
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NINETEENTH ANNUAL MEETING OF THE SOCIETY 
OF NAVAL ARCHITECTS AND MARINE 

ENGINEERS. 

The nineteenth annual meeting of the American Society of 

Naval Architects and Marine Engineers was held Nov. 16 

and 17 at the Engineering Societies building, New York. The 

meetings were opened by a very interesting address on current 

progress in shipbuilding and marine engineering by Mr. 

Stevenson Taylor, president of the society. Following this 

the report of the secretary-treasurer was read, showing an 

increase in membership of seventeen during the year, fifty-one 

new members were elected, eight deaths occurred, and twenty- 

one resignations and five suspensions were recorded. The 

financial condition of the society was very satisfactory. The 

resignation of Capt. W. J. Baxter as secretary-treasurer on 

account of ill health was sincerely regretted by every member 

of the society. To fill his place the society elected Mr. D. H. 

Cox, a selection which was unanimously approved. Seven- 

teen papers were read and discussed, abstracts of which follow: 

No. 1—On the Maximum Dimensions of Ships. 

BY-SIR WILLIAM H. WHITE, K. C. B., F. R. S., D. SC., LL. D., D. ENG. 

ABSTRACT. 

The subject has an interest for naval architects, shipowners, 

dock and harbor authorities, travelers and all classes of engi- 

neers. What seem to be chiefly needed are reasoned replies to 
certain questions: 1. Is it probable that the dimensions of 

‘ships will continue to grow at the rapid rate which has pre- 

‘yailed in recent years? 2. Will an upper limit to the sizes of 

ships be reached? 3. What considerations, if any, are likely 

to determine such a limit, for eithér merchant ships or war- 

ships? Probably the most useful procedure will be to make 

‘a detailed statement of facts and principles which will, for the 

most part, command general assent; and in doing so it may 

not be out of place for me to state my own conclusions on 

points of controversy: 

I. It will be agreed that the law of growth in dimensions 
has operated hitherto on all classes of ships, and that its 

‘action has on the whole been beneficial. Members of this 

‘society treat as axiomatic the statement that economy in pro- 

pulsion and over-sea transport has been, and always will be, 

promoted by increased dimensions. Stronger materials of 

‘construction have been made available; more efficient types of 

machinery and propellers have been devised; higher steam 

‘pressures have led to greater fuel economy, and higher rates 

‘of revolution have favored relatively lighter propelling appa- 

ratus. But after each such improvement has been introduced 

and utilized, the law of growth in dimensions has inevitably 

reasserted its claims on naval architects, and been again 

‘brought into operation in order to secure still further advan- 

tage in respect of speed, carrying power, or other features of 

ship design. Successive vessels belonging to each and every 

class have been made larger than their predecessors. 

II. It must be noted, however, that—notwithstanding the 

remarkable developments of the last ten years—the number 

of ships of extremely large dimensions is relatively few. 

Whatever may be the future growth in size of the largest 

ships built for special services, the bulk of the maritime busi- 

ness of the world will always be done by ships of relatively 

‘moderate dimensions, and they will continue to be the largest 

contributors to the revenues of port and harbor authorities. 

III. Naval architects will agree that, provided the money is 

forthcoming for building still larger ships, their construction 

will be possible; and that considerably increased dimensions 

will present no serious difficulty even if the materials for 
shipbuilding already available were not improved upon. The 

margin of possibility indeed appears to go far beyond any 

‘probable demand. 

IV. Existing physical conditions in the seaports, harbors 

and docks of the world, necessarily impose limits on the draft 

of water of ships. Much has been done, at great cost, to im- 

prove accommodation and to provide increased depths of 

water; but it is well recognized that the increase in dimen- 

sions of ships above described has been chiefly in lengths, 

breadths and molded depths; the increase in drafts of water 

when fully laden has been relatively small. The earning 

powers of ships are thus lessened, and in these circumstances 

it is natural that a demand should have arisen, and should 

still continue, for greater depths of water and better accommo- 

dation for ships of the largest size. 

V. Up to the present time the response made to the appeal 

from shipowners for increased accommodation for larger ships 

by authorities of the great seaports of the world has been 

neither niggardly nor unsatisfactory. Extensive and costly 

works are in progress which will provide accommodation for 

the largest ships now building, and leave some margin for 

further developments. 

VI. The marvelous growth of the world’s commerce in 

modern times has enabled these great engineering works to be 

undertaken hitherto under conditions which have, in most 

cases, either yielded fair returns to investors in dock and 

harbor securities, or which have been considered by govern- 

ments beneficial to the whole nation and worthy of adoption 

irrespective of the return upon capital expenditure. The 

growth of traffic in most of the great seaports has also enabled 

earlier docks to be fully utilized by vessels of smaller dimen- 

sions than those for which the latest docks have been con- 

structed. But while this has hitherto happened it seems not 

improbable that a point may be reached beyond which dock 

and harbor authorities will not care to go into expenditure in 

order to meet further increase in dimensions and drafts in a 

relatively small number of the largest ships; and it is well 

understood that this consideration particularly applies to in- 

crease in draft of water, since the cost of dredging grows 

rapidly with increase of depth. 

VII. A brief summary of facts relating to the dimensions 

of locks and dock entrances recently constructed or now in 

process of construction is given as indicating the outcome of 

inquiries set afoot by responsible authorities in regard to the 

provision of suitable accommodation for the largest ships 

likely to be built. 

VIII. When the particulars for locks, docks and approach 

channels are considered in the light of dimensions of ships 

it will be seen that the margins provided in most of the recent 

engineering works are not very great in regard to length and 

breadth, although they are expected to prove sufficient for 

many years to come, because of commercial considerations. 

IX. It is a fact worth noting that ships of the maximum 

dimensions now built or building are not easily accommodated 

or moved in the largest docks and harbors. The vessels are 

wonderfully handy, but they necessarily require large spaces 

for their maneuvers, because they are so long and heavy, and 

in the busy waters of their terminal ports caution is required. 

Even in the terminal ports of the transatlantic steamers diffi- 

culties are necessarily experienced, and although they have 

been overcome so far they must be accentuated by any further 

increase of size. 

X. For cargo steamers and warships no such fixed con- 

ditions or terminal ports exist. The former class are built to 

seek cargoes everywhere and to deliver them wherever de- 

sired. Consequently experience has led to the adoption of 

relatively moderate dimensions and draft of water, in order 

that their possible field of operations may be extended widely. 

Moderate draft of water is an important feature of warship 

design; and the tendency in recent years to a considerable 

increase in the deep load-drafts of warships is, from this 

point of view, objectionable. For warships as well as for 
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merchant ships expenditure on ships and armaments must be 

considered concurrently with that on harbors and docks. 

XI. Enlarged dimensions, of course, enable certain ad- 

vantages to be obtained outside the fundamental gains of 

economy in sea transport or increased speed, such as mainte- 

nance of speed at sea in rough weather and increased uni- 

formity of service between terminal ports; greater steadiness 

and good behavior in rough water and increased comfort for 

passengers; better and more spacious accommodation for 

larger numbers of passengers; the attraction which many 

passengers have toward the “biggest ships afloat.” Further 

increase in the dimensions of ships will have little or no effect 

upon regularity of performance of service between terminal 

ports, and large dimensions are not necessary to secure 

moderate rolling and easy motion. 

XII. It would appear that the main determining factor in 

regard to maximum dimensions for future mercantile vessels 

must be found on the commercial side and not on the technical. 

If ships cannot be made to pay dividends on the capital sums 

invested in them—after meeting working expenses and cost 

of up-keep, and making due allowance for insurance and de- 

preciation—they are not likely to be built. 

XIII. For warships other considerations than those of first 

cost and cost of maintenance must determine the maximum 

dimensions which should be adopted. As outlined by Sir 

William in a paper before the society last year his conclusion, 

based upon long-continued study of the problem, is that the 

wiser course in warship building would be found in a return 

to more moderate dimensions and a reduced unit cost for 

capital ships. 

No. 2—Dock Facilities in New York City—Present 

Facilities, Proposed Improvements and 

Enlargements. 

BY WILLIAM J. BARNEY. 

ABSTRACT. 

Attention is called to four broad divisions of freight handled 

in the port of New York as aids in considering the present 

facilities, their disadvantages and the proposed improvements 

and extensions: First, “trans-shipments,” which include the 

freight that enters and leaves New York merely as a port of 

entry for trans-shipment on its way between foreign countries 

and other parts of our own country; second, “city imports,” 

comprising the foreign freight coming into the port of New 

York for direct consumption in the city of New York, espe- 

cially on the Island of Manhattan for retail distribution there- 

from; third, “passengers,’ preferably to be landed in Man- 

hattan because of the hotels, theaters, shops and railroad 

stations, and, fourth, “railroad city” traffic, or goods from the 

hinterland, for consumption in the boroughs of New York, 

and their own exports thereto, which must of necessity pass 

over the bulkheads -and piers of these island boroughs. The 

logical plan for handling these four classes of freight would 

be to reserve the water front and the immediately adjacent 

upland for the maritime commerce; that is, for the “trans- 

shipments,” “city imports” and ‘passengers’; on the other 

hand, to receive the “railroad city” freight and supplies for the 

city at depots and freight yards so far removed from the 

water front as not to curtail the maritime development and 

the cheap handling of maritime freight. For handling “trans- 

shipments,’ and also for “city imports,” there is to-day one 

great terminal in New York developed and managed by private 

interests, and two other freight terminals of importance. 

Aside from these terminals little has been done in an organ- 

ized manner for “trans-shipments,’ but the port authorities 

have in yiew the installation by the municipality of terminals 

for “trans-shipments” and “city imports” in South Brooklyn, 

on the east shore of Staten Island and at Jamaica Bay. 
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In connection with this presentation of the present water 

front freight terminals in the harbor and their proposed ex- 

tensions, the present lack of mechanical equipment is worthy 

of note. Practically no piers in New York harbor, aside from 

the “Chelsea Piers,’ are equipped with cranes and other 

mechanical freight-handling devices. 

On the North River, the upper sections of Manhattan, where 

developed and not occupied by parkways, are at present largely 

occupied by river lines, small crafts and barges handling 

building materials and coarse freight. The lower Manhattan 

water front on the North River is a natural location for the 

large passenger and packet express steamers, since their pas- 

sengers and cargoes are destined particularly for Manhattan. 

There is one large transatlantic passenger and packet freight 

installation in the port of New York—the Chelsea Section, be- 

tween Iwelith street and Twenty-third street. Of ninety-five 

piers on the North River below Sixtieth street, forty-one piers, 

or nearly one-half, are occupied by the railroad companies or 

the “city railroad” freight. Excepting the New York Central, 

the great trans-continental railroads reaching this port ter- 

minate on the Jersey shore, and the freight cars are carried on 

car floats over from the Jersey side to the various piers of the 

different railroads in Manhattan. This method of handling 

the “railroad-to-the-city” freight results in a floating freight 

yard from the Battery north to Twenty-third street, a part of 

the water front which is imperatively required by the growing 

maritime interests in the port. Therefore, to provide properly 

for the steamship lines and yet to conserve the railroad 

facilities of the city, freight cars must be given a common 

point of entry to the city upland in a less congested district of — 

Manhattan with track connections into the downtown whole- 

sale and business districts. It is therefore proposed to install 

a series of car float transfer bridges between Thirtieth and 

Fortieth streets on the North River, and there to concentrate 

the delivery of all car floats now occupying the water front 

in lower Manhattan, and by means of ramps or inclined planes 

to bring these cars from these car floats up onto an elevated 

railroad to run south from Twenty-fifth street along the mar- 

ginal way. It is further proposed, by means of elevated 

sidings from this elevated railroad, to place these cars into 

the second story of large freight terminals or warehouses, 

etc., on the east or inshore side of West street. The freight 

is there to be unloaded onto receiving platforms either by 

storage or for delivery at the street level to trucks, etc., by 

chutes, elevators, or other mechanical devices. The reverse 

procedure will handle outbound shipments. By practically 

doubling the maritime capacity of the central part of New 

York harbor it is believed by the department that such an 

installation and reorganization of the port facilities will more 

than handle the prospective growth of maritime commerce 

for many years to come, and also meet and solve the diffi- 

culties presented by the increasing length of transatlantic 

steamers. 

No. 3—Some Model Basin Investigations of the Influence 

of Form of Ships upon their Resistance. 

BY NAVAL CONSTRUCTOR D. W, TAYLOR, U,. S, N. 

ABSTRACT. 

In a paper three years ago before the society upon the in- 

fluence of the shape of the ’midship section upon resistance 

I showed that within the range of a limited number of experi- 

ments the influence of the shape of the ‘midship section upon 

resistance, while appreciable, was not great, and for the 

variations practicable in a given case would usually be almost 

negligible. The present paper gives the results 01 some ex- 

perimental investigations of the effect of shape toward the 

extremities. The field is a very broad one, and the experi- 

“* 
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ments are far from completion. The results now given, how- 

ever, are complete in themselves, and it is believed throw a 

light on the portion of the field they cover. Two series of 

models, namely, Series Nos. 29 and 32, were used. The dis- 

placement in fresh water was in every case 2,250 pounds, and 

the length of each model 20 feet. The ’midship section co- 

efficient was in each case 0.96 and the ratio of beam to draft 

2.5. The longitudinal coefficient of Series No. 29 was 0.60, and 

Series No. 32, 0.64. Hence the beam and draft in Series No. 

32 were slightly less than in Series No. 29. It will be ob- 

served that each series consists of sixteen models. This re- 

sulted from the fact that in each case four different curves 

of sectional area were used and four different waterlines. The 

waterlines were largely the same for the two series. Each 

curve of sectional area being combined with each waterline 

resulted in sixteen models. In addition the models of each 

series, which all had the same ’midship section, were made in 

halves, so that each bow could be combined with each stern, 

resulting in 256 possible combinations for each series. As will 

be explained later there were a number of different com- 

binations made during the experiments, but not 256. For 

convenience and simplicity the stern profiles are rectangular. 

The bow profiles are practically rectangular. The curves, of 

sectional area; have a value at the bow, or, in other words, the 

bow below water is of a simple bulbous form. In each case 

half of the displacement was forward of the center and half of 

the displacement abaft of the center. The waterline, however, 

had a greater area abaft the center; the coefficient of the after 

half of the waterline of Series No. 29 being always five points 

greater than that of the forward half of the waterline. In 

each case of Series No, 32 the after waterline coefficient was 

ten points larger than the forward waterline coefficient. This 

was done to make the waterlines approach more closely 

average practice. ° 

The resistance being due partly to the surface and partly 

to the disturbance created, the first question to be investigated 

is the relative surfaces of the various models. It is found 

that the variation of wetted surface is not great. Bearing this 

in mind we may safely say that the effect of practicable varia- 

tions of shape of sectional area curves and waterline fineness 

upon wetted surface are comparatively small. Fine ended 

curves of sectional area result in somewhat greater wetted 

surface, but the difference is not more than 2 percent or so 

for very great variations of sectional area. 

Let us take up now the experimental results. Bearing in 

mind that comparatively few vessels are driven at speeds 

greatly above that corresponding to 4 knots for the 20-foot 

model, it is found that the variation of resistance correspond- 

ing to very radical variations of form of the three models in 

each case are after all not great. It is interesting to note the 

critical speed, a little above 4 knots, at which the models 

change place materially. Models which are of the extreme 

type, combining full ended sectional areas and fine ended 

waterlines, are the worst below 4 knots, while between 4 and 5 

knots they show themselves the best. This is a typical result 

and shows that the features of a model should be adapted to 

suit the speed. 

Taking up now the question of residuary resistance rather 

than the total resistance, a study of the results shows the ten- 

dency to straighten out or change relative positions beginning, 

roughly, at or a little below the speed length ratio of 0.9, cor- 

responding closely to a 4-knot speed for a 20-foot model. 

For Series No. 29, where the longitudinal coefficient was 

0.60, in every case the fine bow appears to be the best at low 

speeds. Moreover, the fine bow in combination with the full 

stern appears better than the fine bow in combination with 

the fine stern. At higher speeds the fine bow with the full 

stern loses its superiority. Considering Series 32 (longitudinal 

coefficient 0.64), while the fine bow appears to be a little the 
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best at low speeds, it does not show as much superiority as it 

does for the Series No. 29, and at the higher speeds, too, the 

fine bow is relatively worse. Broadly speaking, the fine ended 

curves of sectional area have the better of it at and below 

a speed length ratio of about 0.9, while at the high speeds they 

are the worst in every case. It was difficult to separate the 

effect of the bow from the stern. Undoubtedly the resistance 

of a given stern will be different as it is combined with vary- 

ing bows, and vice versa. It was not practicable to test all 

bows with all sterns, as this would involve testing 256 models 

for each series. Some investigation was made, however, of 

the stern effect by combining a single bow with all sixteen 

sterns in each case. The common bow used was one where 

a rather full waterline was combined with a rather fine ended 

type sectional area curve. The results where the curves are 

erouped by waterlines show remarkably small variation for 

all speeds, indicating that we may materially vary shape of 

curves of sectional area aft without material effect upon re- 

sistance. With the same curves grouped by curves of sec- 

tional area for moderate speeds these again show compara- 

tively small variations, but at high speeds the variations, while 

not great, are appreciable, and the results unwelcome. W. 

Froude many years ago laid down the dictum that, broadly 

speaking, the U-bow and V-stern were favorable to speed. 

Now the fuller the waterline aft and the finer ended the curve 

of sectional area the more the stern approaches the V-type. 

The first group of curves indicate clearly that for usual speeds 

the V-type of stern is superior, but the second group shows 

at about a speed length coefficient of 0.95 a change in relative 

positions of the curves, and in every case the fine waterline 

aft is the best at high speeds. Careful consideration of these 

results will, it is believed, warrant the conclusion that the 

primary factor involved here is waterline fineness, the varia- 

tions with changes in curves of sectional area being subsidiary. 

There is not much to choose between the sterns with fine 

ended and full ended curves of sectional area. Of course, in 

practice we would wish to use with a fine waterline aft a fine 

ended curve of sectional area to avoid a bulbous stern. 

There remain two questions to be considered, namely, what 

is the best combination of coefficients in the case of each 

series, and how much can we affect the resistance by adopting 

this best combination? For the minimum resistance at the 

high speeds we need to materially fine the ship at the waterline 

and fill it out below water. The broad conclusion to be drawn 

from the results I have obtained are confirmed by other ex- 

periments which agree in indicating that the type of form 

suitable for low and moderate speed length ratio below 0.9 is 

not at all adapted for high-speed length ratios of 1 and above. 

The reason is, I think, to be sought in the relative dimensions 

of the ships and the waves which it makes. At the low speeds 

only the ends of the ship, and more particularly the forward 

end, materially affect the resulting waves, which, after all, are 

small and offer but comparatively small resistance. At the 

high speeds, however, the whole fore-body has to do with the 

creation of the waves, and we decrease resistance by making 

the waterline as fine as possible and putting as much as pos- 

sible of the displacement well below water, where the pres- 

sures, due to its thrusting itself into the undisturbed water, 

will be as much as possible absorbed in doing the necessary 

pumping aft of the water and not in raising the surface into 

waves. 
It will be found upon studying the contours and lines that 

while for medium speed work lines of the U-type are excel- 

lent, there is material decrease in resistance for high speeds 

by approaching the type of the bulbous bow. It is true that 

the latter models indicate also a bulbous stern, but we have 

found that the main factor here is the fine waterline aft for 

high speed, and not the full ended curve of sectional areas. 

As pointed out already the models of Series Nos. 29 and 32 are 
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not of high-speed type, and I would not feel warranted in 

drawing any conclusions from them as to high-speed work 

did not results so far from high-speed models appear to 

agree with those from Series Nos. 29 and 32. I think, then, 

there is little doubt that for high-speed work up in the region 
V 

where is from I to 1.2, the bulbous type of bow is dis- 

VL 

tinctly superior as regards resistance. While there are some 

practical objections to it, they do not seem to be very serious, 

and I see no reason why in many cases some approach to the 

bulbous type could not be made to advantage. The extreme 

U-type of bow, where the fore foot is carried as far forward 

as possible and the sides are practically vertical, the waterline 

being made as fine as possible, is the nearest approach to the 

bulbous type of bow that can be made without departing from 

conventional ideas, and where adopted this type of bow will 

give less resistance for high-speed work than bows of less 

pronounced U or V-type. 

No. 4—The Resistance of Some Merchant Ship Types in 

ShaJlow Water. 

BY PROFESSOR HERBERT C, SADLER. 

ABSTRACT. 

During the past two years a number of models of various 

merchant ship types have been tested in water of varying 

depth in the “tank” at the University of Michigan. The char- 

acteristics of each form are given in the paper with the 

curves. They range from fine to full types. Some of the 

broader types of from five to six beams to the length and 

one with V-shaped sections have also been added. In each 

case the curves represent the residuary resistance in pounds 

per ton of displacement. The false bottom was fixed at 

definite depths, and all models were tested at these depths 

of water. As many of the models represented actual vessels, 

and were not of the same length, they were loaded in each 

case to their respective load-drafts, hence the depth-length or 

depth-draft ratio varied in most cases. 

In connection with the above it may be of interest to note 

that various “humps” in the resistance curves occurred at 

practically the same speed irrespective of the length of the 

model, which indicates that the speed at which the maximum 

resistance occurs is a function of depth of water rather than 

size of ship. 

Cross curves representing the variation of resistance in 

terms of depth of water are given on each diagram; also 

curves showing the approximate speed-length ratio at which 

the residuary resistance begins to increase as compared with 

deep water. 

Results were obtained for a typical set of merchant ship 

forms varying in prismatic coefficient from about 0.5 to 0.85, 

where the first “hump” in the curve for a given depth occurs 

at nearly the same speed for all types. There is, however, a 

tendency for the maximum to occur at a higher speed as the 

form of the vessel becomes finer, 

With curves for two vessels of the same dimensions and 

practically the same prismatic coefficient or curve of sectional 

areas, but differing only in area of ’midship section, and hence 

block coefficient, the curves of residuary resistance per ton 

of displacement in shallow water have the same characteristics 

as those of deep water; but as the humps occur at earlier 

speeds and are much more pronounced in the shallow water, 

the form with the finer ’midship section appears to have an 

advantage over the fuller type, particularly at what may be 

termed the “practical” speeds for this form. 

In similar sets of curves for a slightly fuller vessel than 
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the previous one, the same general characteristics appear to 

hold in both cases. 

Curves were obtained for a broad vessel with practically 

V-shaped sections throughout. In this case the vessel was 

tried at two drafts. The “humps” occur at the same speeds 

for each draft; also these are not so pronounced as in the 

types with fuller ’midship sections. This is probably due to 

the fact that the mean draft of the ’midship section is much 

less in this than in the previous cases. 

It is often of interest to know at about what speed the first 

“hump” is likely to occur for a given depth of water. The 

speed-length ratios at which this maximum resistance may be 

expected have been plotted on a depth-length ratio base. In 

this case the total resistance of the model has been taken. 

Other published results have been added for comparison, and 

from these, which are mostly for torpedo boat destroyers and 

vessels of a somewhat similar type, it appears as if the “hump” 

for a given depth of water occurs at slightly higher speeds in 

the fuller forms. Observations of the wave formation at the 

critical speeds confirm those already given by previous writers. 

At or near these speeds the vessel tends to form a train of 

waves at the stern, which extends for some distance from each 

side of the ship and at right angles to the same. After pass- 

ing this point the normal type of bow and stern wave gradu- 

ally reappears. It is possible, therefore, with the limited 

dimensions of the tank, that the sides may have some in- 
fluence upon the results at these speeds. As. however, the 

first critical speed, especially at the smaller depth-length 

ratios, would be practically impossible of attainment in the 

types given, any slight error involved does not have much 

weight. 

No. 5—Panama Canal and American Commerce. 

BY LEWIS NIXON. 

ABSTRACT. 

That commerce will be stimulated by the opening of the 

Panama Canal is generally admitted, but that its advantage 

will be uniform to all countries is, of course, impossible. The 

men who framed our Constitution and who in Congress later 

carried out its intentions and ideals in laws, thoroughly un- 

derstood that the three pillars of national greatness and pros- 

perity were commerce, agriculture and manufacturing. We 

neglect the commercial pillar, although the proportion of 

exports which consists of foodstuffs and staples that foreign 

countries must have to feed their people and their factories 

is falling, while the proportion of manufacturing commodities 

in which we have to meet the competition of the world is 

increasing. What this society probably wants to know is, Are 

there means by which the vast sum spent for the Panama 

Canal can be of help to the varied interests of this country 

instead of furnishing issues of bonds with which to aid the 

continuance of our present currency system, the existence 

of which is as much a tax upon us as is the non-existence of a 

merchant marine? This canal is a thoroughfare through our 

territory and should be free to our vessels. A rebate to our 

own vessels would be a cowardly compromise. Mexico, Cen- 

tral America, the West Indies and the northern shores of 

South America are at the door of the Panama Canal. As 

trade and transportation focus to the Isthmus, and the gov- 

ernments surrounding it become stable and safe fields for 

investment, so that their vast potential resources may con- 

tribute to the world’s commerce, I look to see in a few years 

the Caribbean Sea and the Gulf of Mexico girdled by pros- 

perous cities, with trade rivaling in activity and prosperity the 

cities of the Great Lake basin. By treaties with these 

countries we should extend our coasting laws to them, with 

the understanding that all vessels owned and operating under 

the flags of either party to the treaty, say on Jan. 1, 1912, shall 
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enjoy reciprocal liberty of commerce in the ports of either 

party, after that date vessels constructed in either country to 

have the same privilege. My earnest conviction is that we 

must return to our early policy of discriminating duties and 

tonnage taxes if we are to revive our merchant marine in the 

foreign trade. As to the establishment of mail lines to South 

American ports there are two points needing attention. We 

must not gage our service by comparison with existing ships 

running from the United States to South America, but by 

comparison with ships running from European ports, and the 

question of renewals should be carefully considered. Per- 

sonally, I think thirty years the absolute minimum for such 

contracts. In this way, as needed, new and better vessels 

will be added, and the older vessels will go into the freight or 

the accommodation and reserve service so essential to a grow- 

ing line. 

No. 6—Experiments on the Froude. 

BY PROFESSOR C. H. PEABODY. 

ABSTRACT, 

The paper describes experiments made on the resistance 

and propulsion of ships by the aid of navigable models made 

at the Institute of Technology. The prototype chosen for the 

investigation was the revenue cutter Manning, which was 

tested by the writer in 1899. The model was made one-fifth 

of the length of the Manning, and, although properly called a 

model, the craft, which was named the Froude, is a miniature 

steamer of considerable size and displacement, which handles 

and behaves like a ship and not at all like a steam launch. 

The Froude is indirectly propelled by a gasoline (petrol) elec- 

tric generating set and an electric motor with a chain drive 

to the propeller shaft. Measurements of the friction of the 

propelling machinery were made first by aid of a friction 

brake attached behind the propeller when the boat was hauled 

up, and later by a friction brake installed within the hull, 

when brake tests were made with the propeller removed but 

otherwise with the boat under service conditions. The ex- 

periments with the Froude consisted in making a series of 

progressive speed trials over a measured course, usually an 

eighth of a knot long. A continuous recording device was 

installed for recording the data from the progressive speed 

trials. A model of the Manning was also made and tested in 

the model basin at Washington for results to be compared 

with the progressive speed trials of the Manning itself and 

also of the Froude. A propeller for the Froude, planed ac- 

cording to the working drawing of the Manning’s propeller, 

was installed after being tested at the model basin. These 

- investigations were carried on in 1910 and 1911. The work in 

1910 was to install, adjust and rate the machinery and in- 

struments and learn the limitations of the experiments, and 

also to make tests with the propeller. Tests were made with 

the propeller hub successively 3, 6, 18 and 30 inches abaft the 

stern post. The comparison of the thrust and power curves 

obtained showed that the location of the propeller with regard 

to the stern of the boat and the broad stern post had a large 

effect on thrust and power required to drive the boat. The 

results led to the conclusion that a large waste of power is 

due to setting the propeller in the eddy astern of the rudder 

post, and that when the propeller is once free from that eddy 

there is only the normal and regular gain that may be ex- 

pected from carrying the propeller well away from the stern. 

Considering all the elements that entered into these investi- 

gations, the author feels justified in claiming an error of 

precision of 1 percent for results of tests at full power and 

speed; at slower speeds and smaller powers the errors are 

liable to be larger, perhaps as much as 2 percent. There are 
certain anomalies, especially at low powers and speeds, for 
which no explanation is offered. They are too well marked 

to be attributed to errors or uncertainties on observation or 

reduction. Among these are the curious variations of wake, 

and especially the indication of negative thrust deductions. 

To the author’s mind it appears possible that the degree of 

precision of the work may be sufficient to reveal real anomalies 

in the accepted convention concerning the intersection of hull 

and propeller. He considers the most noticeable feature to be 

the small wake computed for the normal setting of the pro- 
peller 1 inch from the stern post, more especially as the wake 

for the 3-inch setting while the propeller is still affected by the 

eddy behind the stern post is what may be reasonably ex- 

pected. The gain in propulsive efficiency for the latter setting, 

as indicated by a comparison of the shaft horsepowers, is only 

3 percent. 

One of the most interesting and important results of these 

investigations is the comparison with the progressive speed 

trials of the Manning reported by the writer to this society. 

The question of direct interest to the shipbuilder and the 

naval architect is the power which should be given to a cer- 

tain ship to give a desired speed. As a contribution to the 

answering of this question the comparison was made of the 

actual observed power of the Manning with an estimation of 

power from the resistance of the 23.5-foot model, as deter- 

mined in the model basin, together with an estimate of the 

wake and the thrust deduction from the tests of the Froude. 

He shows that an estimate of the power for the Manning 

from the 23.5-foot model would be in excess, apparently, 1514 

percent. This discrepancy is considered by the author as 

normal instead of exceptional, since, in the case in hand, the 

speed length ratio is 1.17, which indicates an abnormally high 

speed for a ship of the type of the Manning, and the power 

probably increases as the fourth power of the speed, if not 

more rapidly, instead of the cube of the speed, as the power 

of a ship is commonly assumed to vary. If the fourth power 

be taken in this case then an over-estimate of 16 percent in 

the power would give only 4 percent excess in speed. The 

author enumerates several elements which enter into an 

analysis of this discrepancy, and concludes that an estimate 

could be made of the influence of each element which would 

be plausible, if not probable, in such a way that the entire dis- 

crepancy could be explained away if necessary. 

Since the investigation in 1910 showed such an exceptional 

influence from the broad stern post, it was decided to fit a 

fair-water to give conditions more nearly like those of ordi- 

nary practice for steamships. The main object of the in- 

vestigations in I9II was the determination of the influence of 

the pitch and area of the propeller on propulsion. Three pro- | 

pellers were made, each 2 feet in diameter, with a projected 

area ratio of about .6 of the disk area. Three pitch ratios 

were chosen, one normal and the other two abnormal, one 

being much less and the other much greater than obtains in 

practice. Variations of both pitch and width of blades in 

these two experiments were much greater than are likely to 

be assigned to any given design, even by engineers who differ 

widely in practice; consequently the conclusion is that the 

practical efficiency of well-designed propellers is very little 

affected by ordinary variations of pitch and width of blades. 

To this conclusion may be added that all propellers having 

ovoid forms of blades are sensibly equal in efficiency. 

No. 7—The Effect of Waves upon a Taffrail Log. 

BY PROFESSOR HAROLD A. EVERETT. 

ABSTRACT, 

The causes of the erratic behavior of taffrail logs have been 

variously ascribed to poor mechanical construction, wake and 

torsional elasticity of the log line. Some years ago the Insti- 

tute purchased a log intended to eliminate the first and last 

sources of error, and in order to do away with the second it 
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was proposed to tow this log from a long spar projecting from 

the side of the ship. The results of those trials showed such 

an erratic behavior of the log constant that it led the author 

to suspect that another source of trouble than any of those 

previously mentioned was the real cause, namely, the effect 

of the waves which the ship carries along with herself. Con- 

sidering only the stern wave system we should expect to find 

a log which was towed behind a ship alternately over-running 

and under-running as the ship gradually increased in speed. 

These variations would correspond to the successive traveling 

of hollow and crest past the log as the transverse waves 

behind the ship gradually lengthened with the increasing 

speed. As the ship is propelled through the water at gradu- 

ally increasing speed the bow-wave system when it reaches 

the stern alternately increases and decreases the height of the 

transverse waves of the resultant stern system. If the bow 

waves were of equal height to the stern waves at the time of 

their reaching the stern system, the resultant waves would 

be twice as high as the individual waves when the two sys- 

tems came crest to crest, and would be nil when they came 

crest to hollow. The speeds of the ship at which these two 

events occur can be figured with reasonable exactness. They, 

of course, correspond to the speeds of maximum and minimum 

wave interference, and the theoretical conception of these 

speeds has been verified by experimental work in towing 

basins and elsewhere. The author shows how to construct a 

curve showing the variations of the log factor due* to this 

effect of the waves upon a log towed at a constant distance 

from the ship- during progressive speed trials, taking into 

account the calibration curve for a log towed in still water. 

On progressive speed trials of two steamships a recording log 

was towed, obtaining the ratios of the speed curve to the log 

curve, and these ratios were plotted on the speeds of the ship 

as abscisse. Superimposing this plot upon the curve for 

variation of the log factor for successive speeds, it was found 

that the points determined coincided with the curve of log 

factor yariations, thus bearing out the author’s theory of the 

effect of waves upon the log. The results of these trials show 

definitely: (1) That any taffrail log is seriously affected by 

the wave system carried along by the ship. (2) That in order 

to be available for measurement of distances at different 

speeds it must be calibrated by obtaining many points at 

closely adjacent speeds and in some manner that takes 

account of the wave action. (3) The length of the log line 

must be unchanged throughout calibration and subsequent 

. running; and (4) that a taffrail log as a close measurer of 

speeds is a questionable instrument. 

No. 8—The Raising of the Drydock Dewey. 

BY NAVAL CONSTRUCTOR L. S. ADAMS, U. S. N. 

ABSTRACT, 

The drydock Dewey sank at Olongapo, Subic Bay, Philip- 

pine Islands, May, 1910. The cause for the sinking was at 

the time unknown, and three methods were proposed for 

attempting to raise the dock. The author gives a detailed 

description of the dock and its position after sinking, and 

then describes the work carried out in raising the dock. All 

three methods were tried. The first two failed and had to be 

abandoned, while the third was carried out successfully. The 

first method consisted of introducing compressed air into 

certain of the bottom tanks on the port side, which was most 

deeply immersed. It was found that after installing the man- 

hole doors and plugging all vent pipes the compressed air 

which was introduced leaked through the bulkheads, which 

proved to be non-watertight at the tops, allowing the air to 

pass through them from one tank to another. The second 

method involved clearing the compartment, which contains the 

forward centrifugal pump for operating the dock, of water 

and operating the dock’s own pump by steam furnished from a 

tug. Clearing this compartment of water necessitated building 

a steel cofferdam and installing pumps. The end bulkheads 

of this compartment were not watertight, and were inade- 

quately stiffened, requiring extensive shoring and calking. Due 

to defective stop valves the pump took water from the high 

tanks before removing any from the low tanks. Considerable 
progress was made in this direction, but after some time it 

was found that the dock’s own pump was in such bad condi- 

tion, due to having been working in mud and salt water and 

from excessive inclination, and also due to the breaking of the 

oiling gear, it needed overhauling. This method was then 

abandoned. In the third method the whole top and bottom 

decks and the side walls and machinery space on the sunken 

side were made watertight. Then by clearing this whole 

space of water, which would provide nearly 3,000 tons of 

buoyancy, and then by utilizing the dock’s own pump to raise 

her, or by mounting pumps below, the dock could be raised. 

This was successfully accomplished. As soon as the dock was 

raised a careful examination showed that the cause of the 

sinking of the dock was due to the fact that the vent pipes 

from the tanks were badly corroded and had given way in 

places, thereby leaving large areas open to the sea. When 

the dock was up these vent pipes were always above the sur- 

face of the water, but when the dock had been lowered for 

docking these vent pipes were mostly under water, and the 

water entered them and gradually filled the ballast compart- 

ments of the dock, which caused the sinking. The work, and 

those who accomplished this gigantic task, deserve the highest 

praise and commendation. 

No. 9—The Best Arrangement for Combined 

Reciprocating and Turbine Engines on 

Steamships. 

BY G. W. DICKIE. 

ABSTRACT. 

It so happens that both types of steam engine have an eco- 

nomical and a wasteful end. In the turbine the steam begins 

its work in the wasteful end and finishes in the economical 

end, while in the reciprocating engine this is reversed. I 

believe that the best result in steam consumption could be 

gained from having the terminal pressure for the reciprocat- 

ing part of the engine power at or about 30 pounds absolute, . 

or a little above the usual low-pressure receiver pressure in 

triple-expansion engines. Notwithstanding the important 

advantages claimed for the arrangement of two reciprocating 

engines and one turbine, as used on the White Star Liners, I 

believe that better results, with installations up to 20,000 

horsepower, can be secured by having one reciprocating engine 

on the center line delivering steam to a turbine on each side 

at about 30 pounds absolute. This would admit of the center- 

line engine developing about 40 percent of the total power, 

and, when exhausting straight to the condenser, at least 60 

percent of the full power. The larger and most effective pro- 

peller would be on the center line, where its efficiency would 

have the best propelling effect. The smaller side propellers 

would not require so wide projections from the side of the 

ship, and would thus cause less disturbance to the water in 

the after run. With the large propeller in the center, the side 

propellers could be run at a higher number of revolutions than 

would be advisable for the center propeller were it turbine- 

driven. This would permit of the turbine rotors and casings 

being of a moderate diameter. In a 20,000-horsepower set of 

engines, with the center-line shaft making, say, 78 revolutions, 

I would have the side shafts running about 400 revolutions, 

which would give a diameter of about 8 feet to the rotor. 

This would enable the turbines to be placed alongside the 

reciprocating engine in any merchant ship having that amount 
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of power. With the reciprocating engine closing its work 

with a terminal pressure of 30 pounds absolute, a simple com- 

pound engine would give satisfactory results. The wet and 

dry air pumps could be operated through levers worked from 

the crossheads of the low-pressure cylinders, and the feed 

pumps independently. This arrangement admits of a cooler 

engine room than can be obtained where the hottest parts of 

the machinery are in the wings and, in most cases, under deck. 

In the arrangement proposed by the writer the hottest parts 

of the machinery are directly under the casing that leads up 

through all the decks to the open air above. Two objections 

to this arrangement should be considered, viz., the sacrifice 

of the maneuvering power of two propellers on reversing 

engines for that of one, and the loss of backing power if a 

breakdown should occur. In reply to this it is claimed that 

the advantage of a simpler and cheaper arrangement with the 

most effective propeller on the center line of the ship and the 

promise of better economy should outweigh any possible ad- 

vantage for maneuvering that the twin screw has over the 

single-screw ship, and the possibilities of breakdowns with 

the simple type of reciprocating engine proposed are very 

remote. 

No. 10—The Parsons Marine Steam Turbine and its 
Application to Various Classes of Vessels. 

BY E. H. B, ANDERSON, 

ABSTRACT. 

The object of this paper is to put before the members of this 

society some of the various arrangements of turbine machin- 

ery in past and present vessels which are fitted with Parsons 

turbines. In torpedo boats and small fast steam yachts the 

pioneer three-shaft arrangement of machinery is still in- 

stalled. In the earliest turbine destroyers four shafts were 

fitted. This design was followed in the next destroyers by the 

standard three-shaft arrangement, to which was added two 

cruising turbines in series, arranged at forward end of each 

low-pressure turbine. For small fast cruisers the three-shaft 

arrangement has been found very satisfactory. Among the 

smaller cruisers and scout cruisers the four-shaft arrange- 

ment has been adopted largely. In battleships and cruisers of 

the Dreadnought type, four shafts are fitted. In the latest 

ships of this type, cruising turbines have been dispensed with, 

and although it was recognized that the addition of cruising 

turbines improved the economy to a large extent, the com- 

plication, together with the fact that such turbines are often 

running idly, decided against installing them in ships of this 

type, especially where cruising turbines are fitted in parallel. 

The main difference in the machinery layout of American 

battleships compared with those of the Dreadnought type, is 

that the cruising turbines are arranged in series instead of in 

parallel. In the mercantile marine the three-shaft arrange- 

ment of turbine machinery similar to that installed in the first 

ship, the King Edward, is still used in almost all ships except 

those of very large power. In 1905 a two-shaft atrangement 
of machinery was installed in the steam yacht Narcissus. The 
Lusitania and Mauretania haye four-shaft arrangements of 
turbines, which consist of two independent sets. A modified 
arrangement of turbines has been adopted in the French liner 
France, now nearing completion, which will further improve 
the economy, as the turbines are arranged in series similar 

to the Spanish battleships. A similar arrangement of machin- 

ery is being adopted in the new Cunard liner Aquitania, now 
under construction on the Clyde, and also for several other 
ships. The combination arrangement of turbines and recipro- 
cating engines has also given good results, as instanced by 
the Otaki, Laurentic and Olympic, and notable other installa- 
tions are now being made. 

The first application of a geared turbine was made by the 
Parsons Marine Steam Turbine Company in 1897, and later, 

in 1910, the steamship Vespasian was fitted with a geared in- 

stallation of turbines. At the present time two fast destroyers 

are nearing completion in England haying geared turbine 

machinery driving two shafts. Two Channel steamers for 

the London & South Western Railway Company are also 

under construction. With regard to the question of multiple 

shafts, the present tendency among certain naval authorities 

is to cut down the number of shafts and turbines in vessels of 

the destroyer classes. A difference of opinion appears to exist 

as to whether two, three or four shafts are most suitable from 

an economical and a practical point of view. The arrange- 

ments of the engine-room bulkheads and the sub-division of 

the machinery space are also discussed. 

As regards the steam consumption of turbine machinery, in 

the Turbinia the measurements figure out giving a water rate 

of about 15 pounds per horsepower, all purposes at full 

power. In H. M. S. Amethyst the water rate in pounds per 

horsepower for all purposes at full power averaged 13.60 

pounds. This agrees very closely with a figure of 14.0 pounds 

per shaft-horsepower which was obtained with United States 

destroyers. In battleships of the Dreadnought type the water 

consumption in terms of shaft-horsepower of main engines 

averages about 13.0 pounds for turbines only. In large 

cruisers of the Indomuitable type the consumption for turbines 

only averages about 12.0 pounds per shaft-horsepower. In 

ships of the mercantile marine the steam consumption of the 

turbine machinery for all purposes in terms of shaft-horse- 

power of main engines averages about 15 pounds, and in large 

installations, such as the Mauretania, about 14 pounds. In 

vessels fitted with a combination system of reciprocating en- 

gines and low-pressure turbines, a saving in coal consumption 

of about 12 percent is made, compared with similar ships hay- 

ing quadruple-expansion reciprocating engines only. In a 

battleship or cruiser installation an arrangement of geared 

cruising turbines would effect a saving of at least 20 percent 

at a cruising speed of 12 knots, this comparison being made 

with an installation having direct-coupled cruising turbines. 

A further increase in economy can be obtained by increasing 

the coefficients of the turbines. This would improve the re- 

sults without any increase of machinery weight, due to a 

saving in the boiler-room installation. A further economy 

of steam consumption is realized by arranging to pass all 

available auxiliary exhaust steam at suitable stages into the 

turbines instead of passing this direct to the main condensers. 

In 1905 the total amount of Parsons turbine machinery of 

the marine type completed amounted to about 270,000 horse- 

power. At the present time the total horsepower completed 

and under construction amounts to approximately 6,400,000, 

of which about 5,300,coo is to be fitted in warships; of this 

total 1,900,000 horsepower has been ordered during this year. 

In the German naval programme of this year a total shaft- 

horsepower amounting to 281,000 is being installed in ships 

fitted with Parsons turbine machinery, being 58 percent of the 

total ordered this year. 

Papers 11=17. 

The other papers read and discussed at the meeting were: 

“Ship Calculations, Derivation and Analysis of Methods,” by - 

Naval Constructor T. G. Roberts, U. S. N.; “Economy of the 

Use of Oil as Fuel for Harbor Vessels,’ by Engineer-in-Chief 

C. A. McAllister; “The Marine Terminal of the Grand Trunk 

Pacific Railway, Prince Rupert, British Columbia,’ by Frank 

E. Kirby and William T. Donnelly; “Cargo Transference at 

Steamship Terminals,” by H. McL. Harding; “Heavy Oil 

Engines for Marine Propulsion,’ by G. C. Davison; “Auto- 

matic Record of Propeller Action in an Electrically-Propelled 

Vessel,” by W. L. R. Emmet; and “Some Applications of the 

Principles of Naval Architecture to Aeronautics,’ by Naval 

Constructor William McEntee, U. S. N. Abstracts of these 

articles will appear in the January issue. 
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Naval Architects’ Meeting. 

After the period of depression which has existed 

during the last few years in the shipbuilding industry 

it is gratifying to note the progress which has been 

made in naval architecture and marine engineering and 

in the improvement of terminals and harbors to meet 

the rapidly increasing demands of present conditions 

‘for a larger and more efficient merchant marine and a 

stronger naval power. At the nineteenth annual meet- 

ing of the Society of Naval Architects and Marine En- 

gineers recently held in New York papers were pre- 

sented containing some valuable investigations regard- 

ing the resistance of ships, discussions of the recent 

remarkable developments in propelling machinery, and 

descriptions of modern methods of handling freight at 

steamship terminals and proposed improvements in ex- 

isting terminals to promote maritime commerce. These 

subjects formed the basis of one of the most interesting 

and instructive meetings that the society has ever held. 

Three papers were read dealing with various prob- 

lems regarding the resistance of ships. They pre- 

sented the results obtained from towing models in 

basins at the Government station in Washington and 

at the University of Michigan, and also from progres- 

sive speed trials of a navigable model at the Massachu- 

setts Institute of Technology. Investigations in such 

a field, where current practice in the design of ves- 

sels varying widely in form and conditions of service 

depends largely upon speculation and deduction from 

theory and practice without definite information as to 

the actual effect of various factors influencing the re- 

sistance, are of inestimable value, and the presentation 

of the results of these researches to the engineering 

profession is most praiseworthy. The investigations 

by Naval Constructor Taylor at Washington were 

upon the effect of the shape of the bow and stern of 

a vessel upon the resistance. At an earlier date he 

had shown that the effect of the shape of the ’midship 

section of a ship upon resistance, while appreciable, 

was not great, and for the variations permissible in a 

given design would usually be almost negligible. The 

number of variations, however, that can be made in 

the shape of the hull toward the extremities is so great 

that it is not to be expected that the present investiga- 

tions could cover the whole field. As far as they ex- 

tend, however, they furnish a source of valuable in- 

formation upon a hitherto debatable subject, and a 

careful study of the work will be very useful to de- 

signers. Professor Sadler’s investigations upon the 

resistance of some types of merchant ships in shallow 

water are another example of the value of model- 

basin experiments for obtaining necessary data which 

ordinarily cannot be obtained in complete form from 

the performance of ships at sea. Experiments with 

navigable models for the solution of problems relat- 

ing to the resistance and propulsion of ships are a some- 

what new departure from former methods of doing 

such work, although they have been carried out in one 

or two instances in the design of a large, fast steamship, 

the results of which, however, have not been available 

to the public. The value of this means of investiga- 

tion was clearly demonstrated before the society by 

Professor Peabody in a paper describing the results 

of a long series of experiments on such a model, the 

prototype of which was a revenue cutter tested by the 

author of the paper several years ago. In addition, a 

model of the ship was made and tested in the model 

basin at Washington, giving an exceptional oppor- 

tunity to compare the actual observed power to drive 

the ship at certain speeds with the estimation of power 

from the resistance of the towing model, together with 

an estimate of the wake and thrust deduction from 

the navigable model. Important investigations of the 

effect of the pitch and area of the propeller on pro- 

pulsion and the effect of a broad stern post and the lo- 

cation of the propeller with regard to the stern on 

the thrust and power required to drive the boat were 

made, and the results are a most welcome addition to 

the present knowledge of naval architecture. It is to 

be hoped that this experimental work will be con- 

tinued in the future. 

Besides the group of papers dealing with experi- 



DECEMBER, IOQII. International Marine Engineering 521 

mental work on resistance and propulsion, several pa- 

pers of interest were read regarding the recent devel- 

opments in propelling machinery, including turbines, 

combination machinery, oil fuel and heavy oil engines. 

The possibilities of the different forms of propelling 

machinery were well set forth, and in some cases some 

very valuable data from actual practice were given 

showing the gain in fuel economy that can be made 

under certain conditions. It is usually difficult to ob- 

tain accurate data covering the performance of pro- 

pelling machinery in merchant marine practice, be- 

cause there is seldom an opportunity to make a com- 

plete series of tests, or, 1f such tests are made, the 

results are withheld for private use. The advent of 

the heavy oil engine as a prime mover in vessels re- 

quiring several hundred horsepower for propulsion has 

been too recent to furnish much indisputable data re- 

garding its performance. The advantages claimed for 

the heavy oil engine are well known, but few have had 

sufficient experience with their use to give us much 

light on their disadvantages and the probable methods 

of overcoming them. In the paper presented on this 

subject the author goes into the mechanical problems 

connected with this type of engine in some detail, tak- 
ing up the materials, piston speeds, lubrication, piston 

packing and stuffing-boxes. In summing up, he states 

that the only problems which have had to be solved are 
those due to the high pressures and temperatures in 

the cylinders. Whether the present solution of these 

problems has resulted in reliable action of the engine 

and immunity from frequent and extensive repairs re- 

mains to be proved. 

While the naval architect is chiefly concerned with 

the problems of hulls and propelling machinery, there 

are some correlative subjects which have an important 

bearing upon his work. One of these, the question of 

marine terminal facilities, was brought before the 

society in a very comprehensive manner by papers 

dealing with the arrangement and equipment of a new 

marine terminal at Prince Rupert, British Columbia ; 

the proposed improvements in dock facilities in New 

York, and the improvement of cargo transference at 

steamship terminals. These problems are constantly 

confronting those interested in shipping at nearly every 

seaport, and, while improvements have been carried 

out im some instances, greatly increasing the capacity 

of the port and reducing the cost of trans-shipments, 

in many others practically nothing has been done ex- 

cept minor changes by private interests which control 

only a small part of the dockage facilities, and, as a re- 

sult, congestion in the movement of freight occurs. 

Some light was thrown on this matter by the paper 

dealing with cargo transference, in which is shown the 

feasibility of increasing the rapidity of freight move- 

ments, of reducing the handling costs and of increas- 

ing the capacity of existing terminals by the adapta- 

tion of improved mechanical methods. Only the ques- 

tion of miscellaneous package freight was discussed, as 

methods for handling bulk freight have, as a rule, 

already been utilized to much greater advantage. 

Another subject which has great influence on the de- 

sign of ships, particularly those of the largest size, is 

the physical properties of seaports and harbors where 

limits on the draft of water of ships are necessarily im- 

posed. As pointed out by Sir William White, the nat- 

ural growth of the size of ships to meet the rapidly in- 

creasing development of maritime commerce has been 

accompanied by extensive and costly engineering 

work in deepening harbors and approach channels. 

As the cost of this work increases very rapidly with 

the depth, the main increase in dimensions of ships 

has been in lengths, breadths-and molded depths; in- 

crease in drafts of water when fully laden having been 

“relatively small. Further considerations of the maxi- 

mum dimensions of ships by Sir William White in his 

paper-on the subject are most timely, especially as the 

latest designs of transatlantic vessels are surpassing in 

size by a considerable margin the splendid achieve- 

ments in the Lusitania and Mauretama... Current re- 

ports indicate.that the advances made in dimensions 

by the Olympic, Titanic, Aquitama and Imperator are 

to be.exceeded.by a new White Star liner, which will 

probably be about 100 feet longer than the Olympic. 

This continuous growth inthe size of vessels which 

must be accommodated in New York harbor empha- 

sizes the importance of increasing the dock facilities in 

the port and adapting the harbor accommodations for 

maneuvering this class of ships, which, for commercial 

considerations, seem likely to maintain the transat- 

lantic service in the future. 

Many of those who were able to attend the meet- 

ings regretted that there was not more time to dis- 

cuss some of the papers more fully. No matter how 

complete and valuable the papers presented before the 

society may be, there is much to be gained (and upon 

this a large share of the value of the society lies) from 

a thorough discussion of the subjects by those who 

have been associated with similar work in a variety 

of ways, and who are best fitted by their professional 

and practical experience to add much valuable infor- 

mation needed for the future progress of the work. 

One of the principal objects of the organization is for 

the interchange of professional ideas and opinions, 

making it possible to combine the results of research 

and experience in the many lines of work connected 

with naval architecture and marine engineering. 

Much discussion of the papers takes place outside the 

professional sessions, which, if there were more time, 

would take place in the meetings themselves. All this 

has aroused a general feeling that the annual meeting 

should extend over three days instead of two, as has 

been the custom. The continual growth of the society 

and its increasing importance in the engineering world 

are good reasons for extending the time allotted to its 

professional sessions for a more thorough discussion 

of the papers presented. 
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ENGINEERING SPECIALTIES. 

The Kind Marine DieselZEngine. 

Ing. P. Kind & Company, Turin, Italy, manufacture heavy 

oil internal-combustion engines for stationary plants, locomo- 

tives or for marine work. What is of most interest to-day is 

the reversible marine engine which is now being developed in 

penses and endurance of the engine are the most important 

points under consideration, the number of revolutions in the 

normal type of Diesel engines is reduced to 150 per minute in 

the large sizes and to about 350 to 400 in the smaller engines 

By using bronze and the best qualities of steel the weight of 

the high-speed engines for naval purposes is reduced to 33 

pounds per horsepower, while the weight of the normal light 

engines ranges from 44 to 66 pounds per horsepower. 

Fic. 1. 

two types—a heavy slow-speed engine for merchant marine 

work and light high-speed engines for fast ships and for 

warships. In the smallest reversible four-cylinder high-speed 

marine engines of 40 to 50 effective horsepower the number of 

revolutions vary from 500 to 650, while in the light high-speed 

engines of 3,000 effective horsepower the number of revolu- 

tions is reduced to 350 per minute. When the running ex- 

FIG. 2. 

These engines are of the two-stroke type, and have either 

scavenging valves set in the cylinder head or scavenging ports, 

which the working piston opens after opening the exhaust 

ports. According to the type of the engine the scavenging air 

is furnished either by a special pump set attached to the 

engine, by an independent pump or by step pistons connected 

with each working piston. 

Figs. 1, 2 and 3 show a 100-horsepower engine designed to 

run at 375 revolutions per minute. The cylinders are mounted 

on strong iron columns, and the crankshaft chamber is com- 

pletely closed in by removable walls and is well ventilated. 

Each working piston in which the piston pin is fixed is fur- 

nished with a separable ring, which gives the necessary scav- 

enging air for one cylinder. The scavenging flaps, which in 

engines of greater horsepower are substituted by piston valves, 

are set in the cylinder itself. In order to obtain a perfect 

combustion space and perfect scavenging, the scavenging 

valves are inclined. The scavenging cylinder is also separable 

from the working cylinder. : 

The distributing system and the maneuvering of the engine 

is quite different from any other type. In Fig. 3, which repre- 

sents the fuel oil and air-starting distributing system, it 1s 

easy to see that through the displacement of the sliding piece 

b in a plane perpendicular to the cam shaft, the entire lifting 

diameter, corresponding to the profile of the cam, will be dis- 

placed at the corresponding angle, and that it is also possible 

to obtain the whole displacement corresponding to the revers- 

ing of the engine. During the same time, according to the 

form given to the curved piece e, and to the profile of the 

cam, the lifting corresponding to the cam is over the different 

positions of the sliding pieces b, totally, partly or not at all, 

transmitted to the valves. On account of the special form of 

the curved piece E, which receives the movement, and of the 

cam, it is possible to have any desired time for the beginning 
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and duration of the lifting, which is claimed to be a great 

advantage for running ships where great variations in the 

number of revolutions and in the power required must be 

taken into consideration. 

While reversing of the scavenging valves is obtained by 

turning the cam shaft, the starting and fuel valves are re- 

The common displacement of the versed as explained above. 

sliding pieces of both the starting and fuel valves’ distributing 

system takes place through a rotative eccentric or a cam disk 

shaft, or through a removable curved ruler. This displace- 

ment, which is obtained through the movement of a single 

lever or hand-wheel, causes the starting, reversing and over- 

loading and any desirable speed changes in the engine. This 

same maneuvering device controls at the same time the dis- 

tribution of oil fuel in the oil fuel pump and the control of 

the starting air when necessary, and causes the turning of the 

cam shaft in order to reverse the scavenging valves when 

necessary. When reversing the engine there is a speed device 

which prevents the introduction of fuel oil while the engine 

is still running in the opposite direction. In the engine shown 

in the illustration the circulating water is furnished by a cen- 

trifugal pump, and the filtered lubricating oil for lubricating 

the crankshaft and connecting rods and for cooling the work- 

ing and scavenging piston is furnished by a wheel pump. The 

air injection pump is a two-stage pump, with suction directly 

to the atmosphere. 

An Electric Punkah. 

Messrs. Hogan & Wardrop, of 2 Gresham buildings, Basing- 

hall street, London, E. C., have recently put on the market a 

new form of electric fan, which is a directly-driven punkah. The 

essential “flick” at the end of the stroke, which long experi- 

ence has enabled the India punkah wallah to develop into an 

art, is exactly reproduced in this present fan, and occupying 

little head room it is especially suitable for marine use, but 

can, of course, be arranged to suit any height of ceilings. A 

general view of the punkah is shown herewith, and, as will be 

seen, it comprises a motor working horizontally, and by means 

of worm reducing gear the speed is brought down to about 

forty strokes a minute; the rotary motion of the motor is 

mechanically converted to a rectilinear action by the connect- 

ing rod secured directly to the rigid frame of the punkah. 

Another point in the use of this type of fan which will 

appeal to the thoughtful reader is that on account of the inter- 

mittent character of the wavelike disturbance of air given by 

the motion of the fan there is not the objectionable draft 

produced by the steady blast of air which is characteristic of 

the ordinary rotating fan blade. 
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SELECTED MARINE PATENTS. British patents compiled by G. E. Redfern & Company, 
chartered patent agents and engineers, 15 South street, Fins- 

bury, E. C., and 21 Southampton Building, W. C., London. 

; : 5 ; : 21,259. SHIP’S DECK CRANE. J. PATTERSON; GLASGOW. 
not necessarily imply editorial commendation. The invention relates to that type of slewing crane for ships’ decks in 

which, while the jib/is slewable about a fixed post, the gearing and motor 
American patents compiled by Delbert H. Decker, Esq., reg- operating it -are stationary. The invention provides an improved ar: 

rangement of the lower fair lead pulley in that, while slewing in a com- 

The publication in this column of a patent specthication does 

istered patent attorney, Loan & Trust Building, Washington, 

ID), Cz 

1,002,796. PROPELLER: GUIDO ANTONI AND UGO ANTONI, 
OF PISA, ITALY. 

Claim 1.—A propeller adapted for water or aerial navigation com- 
prising a driving hub and a blade rigidly and immovably connected 

<O) 

thereto and having a diminishing thickness in a direction from its root plete circle, the whole may be arranged above the sole plate. The jib 
to its periphery or tip and from its leading edge to its following edge is pivoted on a collar-like member made in halves and bolted together 
which renders the thinner portions of the blade capable of flexing under about a cylindrical part formed near the lower end of the post. This 
the influence of the medium upon which the blade acts. Two claims. member bears a toothed wheel by which it is operated from the fixed 

motor. By the invention the base is enlarged and gapped on the side 
1,002,184. APPARATUS FOR RAISING SUNKEN VESSELS. next the winding barrel and on a spindle within this base is a fair lead 

JOSEPH B. SERRES, OF HOULTONVILLE, LA. pulley capable of moving endwise. To this fair lead pulley the rope 

Claim 1.—A pontoon, upper and lower conduits in said pontoon, a passes down .axially to the fixed post, from a pulley carried upon a 
valve controlling each of said conduits, the valve of said lower conduit Collar, to which are attached the jib guys, and which is thus constrained 
being provided with a rod extending within said pontoon, and a float 0 move with the jib and the collar-like member. 
pivotally. migunted within said pontoon, and connected with said rod. 98,340, HATCHWAY FASTENER. M. MULHOLLAND, CLEVE. 

ees LAND, OHIO, U. S. A. 
1,002,083. LIFE-SAVING DEVICE FOR SUBMARINE VESSELS. With this fastener a clamp-arm is slipped over a bracket attaclied to the 

DAVID CHAPPEL ., OF LLANELLY, ENGLAND, AND JOHN coaming so as to press against the battens and strips which lie outside the 

CHAPPELL, OF PITTSBURG, PA? 

Claim 2.—In a life-saving device for vessels, the combination with a 
vessel having the shell thereof provided with an opening, of a casing 
suspended from the edges of said opening, a life boat fitted in said 
opening and having the top thereof closed, anchoring screws carried by 
said life boat for retaining said life boat in said casing, releasing screws 
carried by said life boat and adapted to elevate said life boat relatively 
to said casing, said casing, life boat, and the closed top thereof having 
manholes formed therein, and trap doors normally closing said man- 
holes. Two claims. 

1,002,032. DAVIT. WILLIAM L. CHAPMAN, OF NEW YORK, 
ING WC 

Claim 1.—In a davit apparatus, the combination of frames adapted for 
attachment to a vessel or support, davits fulerumed on horizontal pivots 
at approximately the lower and outer limit of said frames, the upper ex- 
tremities of said davits extending both inboard and toward each other, 
whereby the initial outboard movement of the dayits tends to raise the canvas. The keeper is then swung on its pivot so that its wedge-head 

is interposed between the screw and the clamp-arm to instantly force 
the latter down the incline upon the batten, and horizontally against the 
strips, while locking it in place. 

16,594. TEMPORARILY REPAIRING THE HULLS OF 
STRANDED OR SUNKEN VESSELS: S. McGILL, OF NEW- 
CASTLE, N. S. W. 

Relates to a tube to be inserted through the decks and extending to 

boat from its chocks, and whereby the ends of the boat may readily 
swing past the davit, toothed sectors in fixed relation to said davits: re- the seat of the injury, where it is provided with a petticoat part for 
spectively and extending upward and inboard from the pivots thereof, surrounding the injured part. Through this tube workmen may descend 
and gearing engaging said sectors for swinging the said davits out- and effect repairs to allow the salving of the ship, an air lock and air 
board. Two claims. supply being arranged. ; 
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TRADE PUBLICATIONS. 
AMERICA 

Hydraulic jacks and tools of all sorts are described in cata- 
logues published by the Watson-Stillman Company, 188 Fulton 
street, New York. ‘Lhis company’s types and sizes of jacks 
cover a wide range of capacity and permit one man without 
severe effort to move any weight up to 500 tons. ‘“Watson- 
Stillman hydraulic jacks being heavy for their rating have a 
greater safety factor and handle a large overload safely. 
Thoughtless workmen often put a pipe on the handle of a 
hydraulic jack to increase the power. We provide liberally 
for just such emergencies.” 

“American Vanadium Facts,” published by the American 
Vanadium Company, Frick building, Pittsburg, states under 
its Trade Facts column that “Where tools are used under con- 
ditions that admit of danger to the operator, the integrity of 
the tool for the purpose of insuring the workman from injury 
is a matter of first importance. Lhe use of vanadium steel 
parts in the Vulcan chain pipe wrenches, made by J. H. Wil- 
liams & Company, Brooklyn, not only gives a decided increase 
in strength, but a larger factor of satety that is ample pro- 
tection to the operator. The Bourne-Fuller Company, Cleve- 
land, Ohio, announces that 75 percent of its trade is buying 
Scott’s unique high-speed steel (chrome-vanadium) for pneu- 
matic and other chisels with the best results.” 

Milling Cutters.—Milling cutters have become an every- 
day tool and have been improved constantly, and can be ob- 
tained now in almost any size and form. Catalogue 18-A of 
the Standard Tool Company, Cleveland, Ohio, gives prices 
and descriptions and sizes of an endless number of most ad- 
mirably designed milling machine cutters. The skill required 
to make high-grade milling cutters is not appreciated, as the 
machine world has got used to almost perfection in this line. 
Yet the selection of proper steels, its hardening and treat- 
ment, the.form of the cutter, etc., demand study and close 
attention and a very long purse to carry out experiments and 
get proofs which alone finally carry conviction to the cus- 
tomer and a pleasant sensation to the manufacturer that his 
product will not only sell but stay sold. The company named 
above aims to produce only cutters of the very highest grade, 
and their catalogue gives every information concerning them, 
and it is certainly a pleasure to look over. 

“Steam Turbine Centrifugal Pumps and Other Centrifu- 
gal Machinery” is the title of a 32-page booklet, or album, 
issued by the De Laval Steam Turbine Company, of Trenton, 
N. J., illustrating and describing briefly the several lines of 
machinery manutactured by that concern, including. single- 
stage turbines for driving machinery of all kinds and for rope 
and belt transmission; turbine-driven centrifugal pumps for 
water-works, for general water service in industrial plants, 
and for boiler feeding, hydraulic pressure work, etc.; velocity- 
staged turbines without gears for direct connection to high- 
pressure blowers, centrifugal pumps, etc.; multi-stage impulse 
turbines with gears for driving large direct-current genera- 
tors, fans, centrifugal pumps and other moderate or low-speed 
machinery; multi-stage impulse turbines without gears in 
large sizes for direct connection to high-speed alternators; 
motor and belt-driven centrifugal pumps for all services and 
heads; multi-stage centrifugal air compressors and De Laval 
speed reduction gears for various services. Copies of this 
booklet will be sent upon request to those interested. 

Marine Engineering 

“File Filosophy” is the title of a booklet published by the 
Nicholson File Company, Providence, R. I. This is a complete 
work on different styles of files and their uses, and a copy 
will be sent free to any of our readers upon application. 

Heavy oil marine engines are described in a pamphlet of 
22 pages published by the New London Ship & Enginé Com- 
pany, Groton, Conn. These engines are sold under a positive 
guarantee as regards fuel consumption, which is stated to 
average less than % pound per horsepower-hour. Fuel costs 
2 to 3 cents a gallon. This is stated to be the ideal motive 
power for power boats, tugboats, yachts, barges, fishing and 
sailing vessels, cargo vessels and fast passenger vessels. It is 
built in units of from 50 to 2,5co horsepower. ‘Two types, 
heavy, of about 80 pounds per horsepower, light, of 40 pounds 
per horsepower. They are reversible and self-starting. 

The Lyle line-carrying gun for steamships and towboats 
is described in a catalogue published by William Read & Sons, 
107 Washington street, Boston, Mass. This company also 
makes a breachloading line-carrying shoulder gun, which is 
stated to be small and compact, readily carried by hand, and 
invaluable for lifeboats, large yachts and towboats in picking 
up a wreck at sea and in allowing one boat to approach an- 
other in a heavy sea at a safe distance. Projectiles are of the 
Lyle type as used by the government life-saving stations, and 
will carry the line from 200 to 400 feet. William Read & Sons 
state that about thirty of these guns are in use on board 
United States revenue cutters. All interested should write 
for a copy of this catalogue and mention INTERNATIONAL 
MARINE ENGINEERING. 

Monel metal propellers are described in circulars issued 
by the Ruggles-Coles Engineering Company, 50 Church street, 
New York. The United States torpedo boat destroyers 
Fanning, Perkins, Roe, Sterrett, Terry and Walke are each 
equipped with three-bladed Monel metal propellers made by 
the Bayonne Casting Company, of which the Ruggles-Coles 
Engineering Company is the general agent. The statement is 
made that Monel metal propellers stand up to the terrific 
high speeds of torpedo boat destroyers with a minimum dis- 
tortion; that they withstand the shocks better than man- 
ganese bronze and retain their polish longer, their finish being 
similar to pure nickel: Merchant ships as well as naval ships 
are equipped with these propellers, and the Rugeles-Coles 
Engineering Company. is prepared to make quotations on any 
size up to 27,000 pounds weight in one piece. 

Oil fuel burners for marine, stationary and locomotive fur- 
naces are described in circulars published by the Ingram Oil 
Fuel Burner Company, Box 206, Newport News, Va. ‘This 
burner is equally effective with either steam or air as the 
atomizing agent, and is not affected by a reasonable amount of 
water in the oil. It is highly efficient with very low-pressure 
on both the oil and the atomizer, and the best results are ob- 
tained with 70 pounds on the steam and 50 pounds on the oil. 
Preheating the oil is unnecessary, and by its use the danger 
and the worry due to leaky joints in pipe lines conveying oil at 
a high temperature and under heavy pressure are obviated.. We 
do not handicap the users of our burners with a multitude of 
don’ts to confuse the operator, as they are so simply con- 
structed that the minimum of skill and intelligence is neces- 
sary for their successful operation. Should you still be 
doubtful as to our claims we invite you give them a practical 
test at our expense.” 

When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 
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Over 1,000 Blake marine pumps sailed out of New York 
harbor Noy. 2 on the Atlantic fleet. Of the 102 warships of 
this fleet sixty-five are equipped with Blake pumps, and of the 
remaining thirty-seven nine carry no steam pumps and eight 
were built abroad. Send for Catalogue BK 106-43, published 
by the Blake & Knowles Steam Pump Works, 115 Broadway, 
New York. 

A complete tool catalogue is published by the Billings & 
Spencer Company, Hartford, Conn. Among the large number 
of tools described in this catalogue are four sizes of com- 
bination pliers, which the Billings & Spencer Company states 
are the original pliers first marketed by the company thirty 
years ago, and standard to-day. Like all this company’s tools 
they are guaranteed. 

Gages for pressure and vacuum are described in Catalogue 
M-1 published by the Schaffer & Budenberg Manufacturing 
Company, Brooklyn, N. Y. This company makes a gage for 
every conceivable purpose and is also prepared to do repair 
work of every description on any instrument, whether it is of 
its own manufacture or not. Owing to the company’s exten- 
sive facilities its charges are stated to be extremely moderate. 

Blow-off valves are the subject of an illustrated catalogue 
published by the Nelson Valve Company, Philadelphia, Pa. 
These valves are made of iron for 300 pounds working pres- 
sure, and steel for extreme service. “We guarantee the 
Nelson blow-off valve. It is patented. Its name is trade- 
marked. We couldn’t afford to put our name on it if it was 
not right. If after sixty days of use you are not satisfied send 
back the valve and we will refund the price you paid for it.” 

A combined jaw and friction clutch is described in a folder 
published by the Positive Clutch & Pulley Works, 30 Lansing 
street, Buffalo, N. Y. ‘The combined jaw and friction clutch 
combines the advantage of a friction clutch, to gradually pick 
up the speed of a driven shaft or pulley, etc., under load, with 
the positive drive of a jaw clutch. The frictions are not 
obliged to carry the load, but are used only for the purpose 
of operating the jaws.” 

“Why spend $8.00 for gasoline or $3.00 for steam when 
you can get the same power for $1.00?” is the question asked 
in a catalogue published by the Marine Producer Gas Power 
Company, 2 Rector street, New York, manufacturer of pro- 
ducer-gas plants. The company makes these plants in sizes 
from 25 to 5,000 horsepower, and states that they can be used 
with almost any gasoline engine. The catalogue gives full 
information on how to install and operate a producer-gas 
plant. 

What Kerr turbines are doing in United States government 
service is the subject of a catalogue published by the Kerr 
Turbine Company, Wellsville, N. Y. “Government officials 
make no purchases foolishly. The investigations and specifi- 
cations are rigid, and final acceptance is based upon tests that 
are thorough even to minute details. It is therefore significant 
that Kerr turbines have met every government requirement 
for efficiency, regulation, steam consumption, temperature, etc., 
and that thirty-five Kerr turbines averaging over 150 horse- 
power each are now giving satisfactory service in government 
lighthouses, public buildings, training schools, navy yards, 
arsenals and on the ships of the United States navy.” 

“Plymouth Products” is the title of a series of booklets 
published by the Plymouth Cordage Company, North Ply- 
mouth, Mass. Plymouth strength is made by certain tests, as 
all Plymouth rope is said to go through rigid inspection. An 
illustration in one of this company’s catalogues shows one of 
these inspections, in which a 45,000-pound pull failed to snap 
a 7¥2-inch rope, although it was only expected to hold 43,000 
pounds. Plymouth rope is especially recommended for tug 
hawsers, which get the hardest kind of usage. Rope used in 
this work generally goes to pieces quickly, making wearing 
power a question of vital importance. 

Just what you have been looking for in a Scotch boiler— 
rapid circulation—is found in the Robb-Brady type, according 
to Bulletin No, 3, just issued by the Robb Engineering Com- 
pany, Ltd, South Framington, Mass. “Positive circulation 
without a pump or other device. The circulating passage 
around the boiler empties below the furnace. Hot water and 
steam must flow up between the furnaces and pass to the 
steam drum through the rear neck. The combustion chamber 
is cylindrical—no flat top, no girder or crown-bar stays. No 
longitudinal stays. Special hand holes for cleaning rear tube 
sheet. Built in sizes from 50 to 300 horsepower. Working 
pressure up to 225 pounds.” 
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THE SIMPLE ADJUSTMENT 
of the Starrett Micrometers is a feature that enthuses all me- 
chanics. It takes up any wear quickly and accurately—not by 
the trial hit-and-miss way of the movable anvil. This is obtained 

by placing over the barrel a thin, graduated sleeve, which carrie 

the base or zero line, instead of having it marked on the barre} 

itself. If, at any time, on account of excessive wear, the zero line 

is not correct, a small turn of this sleeve with a small spanner 
wrench will remedy the error. A wrench is sent with each 

micrometer. 
Catalog I9L is free. 

THE L. S. STARRETT CO. 
ATHOL, MASS., U.S.A. 

NEW YORK,150 Chambers St. CHICAGO, ILL,,17 No. Jefferson St. 
LONDON, 36 and 37 Upper Thames St., E. C. 

You Can’t Blow Off the 
Bonnet Rigging of the 

Powell Union Composite Disc Valve 
04 () 

The patent ground joint 
connection between ‘“‘A”’ 
and “N” and hexagon 
swivel nut ‘‘a”’ prevents 
that. The higher the 
pressure the tighter the 
grip—plenty of strength 
and metal where the body 
might be weak. You 
don’t need red lead to 
make it steam tight after 
you have taken it apart 
for inspection or repairs, 
the steam doesn’t reach 
the threads. 

These are only a couple 
of the good points in the 
Powell Union Disc 
Valve, our booklet tells 
them all—want it? 

Specify Powell to 
your jobber, and insist 
on getting what you 
specify. 

Look for the 

Name— 

THE AW Powel Go. 
THE] 

POWELL 
UNION DISC 

VALVE 

@¢ DEPENDABLE ENGINEERING SPECIALTIES. 

CINCINNATI 
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Engineers Recommend 

Dixon’s Flake Graphite 
Your fellow marine engi- 
neers know and recommend 
the use of Dixon’s Flake 
Graphite. Our booklet, 
‘Graphite on Shipboard”’ tells 
how. Write for free copy 75-C. 

JOSEPH DIXON CRUCIBLE CO. 
JERSEY CITY, N. J. 

“E WILFORD CLOTH 
Matchless Brand 

For Lighter Covers, Hatch Covers, 
Tarpaulins 

D 18, Produce 
Exchange Annex, ED. A. BUNKER, NEW YORK 

A Marine 

Record Breaker 

Four years’ hard 

work with total re- 

pair bills less than 

25 cents 

We are building 

and can build for 

you Engines dup- 

_licating this per- 

| formance. 

: ee 
When in need of Marine Machinery built right for 

‘economy and power, write— ‘ 

MARINE IRON WORKS 
2036 Dominick St. 

CHICAGO 

Marine Machinery Specialists 
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New folder on “Diamond” front end soot blowers. A lot 
of sound, hard-headed logic on fuel economy has been worked 
into the new 12-page folder just issued by the “Diamond” 
Power Specialty Company, Detroit, Mich., on its front end 
soot blower for marine work. Anyone connected with the 
marine trade and interested in saving fuel should send for a 
copy of this two-colored illustrated folder. 

The simple adjustment of the micrometers made by the 
L. S. Starrett Company, Athol, Mass., is a feature that is 
stated to be especially appreciated by all mechanics. It takes 
up any wear quickly and accurately, “not by the trial hit-and- 
miss way of the movable anvil.’ Micrometers are only a few 
of the large number of instruments of precision described and 
illustrated in Catalogue 19-L, which will be sent free upon 
application to any of our readers. 

“Keystone Grease” is the title of an illustrated booklet pub- 
lished by the Keystone Lubricating Company, Department V, 
Philadelphia, Pa. “This booklet comprises a general treatise 
on the several densities or consistencies of Keystone grease. 
It outlines and describes the difference between their general 
make-up as well as thoroughly designating the general class of 
machinery which each one is physically appropriate to lubricate. 
There is also described the proper, correct method by which 
each density should be used and applied to the various classes 
of machinery bearings. Correct application contributes very 
considerably to the achievement of maximum good results 
from the use of Keystone grease; so we, therefore, earnestly 
impress upon the engineer or person intending to test or use 
Keystone grease the importance of reading over, thoroughly, 
this booklet and applying the grease according to instructions.” 
Another edition of the “Smooth-On Instruction Book” 

has just been issued by the Smooth-On Manufacturing Com- 
pany, 572 Communipaw avenue, Jersey City, N. J. This book 
tells all about Smooth-On iron cements, sheet packings, corru- 
gated metal gaskets, and shows when, where and how to use 
them. “The great value of Smooth-On to the manufacturer 
and user is because of its peculiar chemical properties, 
namely, of metalizing and of expanding when metalizing, and 
it can be prepared to act quickly or slowly, according to the 
requirements of particular uses. These properties make 
Smooth-On a valuable substance in the making of chemical 
iron cements. To this subject the chemist of the Smooth-On 
Manufacturing Company has given careful study for fifteen 
years, and has succeeded in compounding the valuable iron 
cements known so generally throughout the world as Smooth- 
On iron cements. These cements are made each for a special 
purpose; they are carefully prepared by a chemist, and when 
correctly used they make permanent repairs. The different 
Smooth-On cements are explained in the following pages; a 
careful study of them will prove interesting and profiable. 
The illustrations are made from photographs of actual sub- 
jects, and show some of the many ways in which the Smooth- 
On cements have been used and the results obtained.” 

The use of the triplex chain block in the lifting of loads is 
the subject of a booklet. published by the Yale & Towne Manu- 
facturing Company, 9 Murray street, New York. A free copy 
of this booklet will be sent to anyone mentioning this maga- 
zine. “The lifting of loads is a universal need—a vital factor 
in every man’s business. The triplex block is the simplest, 
safest, most efficient and most economical load lifter in the 
world. It lifts loads under all conditions, in all places, from 
a palace to a sawmill, a garage to a warship. When one man 
pulls on the hand chain of the triplex block he can lift any 
load from 200 pounds to 20 tons—two men can lift 4o tons. 
The load is always automatically held at any point during the 
lift. You can go away and let it hang ten seconds or a year. 
It will not come down until you are ready. Then you lower it 
by pulling lightly on the reverse side of the hand chain. The 
triplex block has the strongest, simplest, smoothest-running, 
wear-resisting system of gears ever devised to multiply lifting 
power. It so multiplies the strength of one man as to make 
him master of every lifting problem. Many loads must also be 
transported—moved horizontally. The triplex block not only 
lifts its load easily, and holds it suspended safely, but when 
hung from a trolley running on an overhead track the load may 
be moved easily wherever the overhead track goes. One man 
can push the load as easily as he lifts it. In foundries, ma- 
chine shops, factories, sawmills, mines, quarries, warehouses, 
in power houses and boiler rooms, on railways, ships and 
docks, thousands of triplex blocks are daily lifting and trans- 
porting thousands of tons, at a saving in labor which fre- 
quently repays the whole cost of installation in six months. 
Everyone who has lifting and transporting to do should write 
for the book about triplex blocks. A postal brings it.” 
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Oil engines of 2 to 600 horsepower are described in a cata- 
logue published by A. Mietz, 130 Mott street, New York. 
These engines use kerosene, fuel oil, crude oil and alcohol, 
and Mr. Mietz states that 150,000 horsepower are in operation, 

“Be Ready for the Long Dark Nights” is the title of 
Bulletin No. 22 just issued by Kerr Turbine Company, Wells- 
ville, N. Y., describing and illustrating installations of their 
turbo-generator sets for lighting. This folder is well worth 
reading by any one who is figuring on an independent lighting 
plant. A copy will be sent upon request. 

The new “Buffalo Book” is now on the press, and every 
one of our readers who is interested in gasoline motors of any 
size and for any purpose should write to the Buffalo Gasolene 
Motor Company, 1209-21 Niagara street, Buffalo, N. Y., for a 
copy. This books tells all about the new models and the 
refinements of design which mark the 1912 “Buffalos.” 

“Ready-to-Run” ventilating sets are described in Booklet 
MC-9 published by the B. F. Sturtevant Company, Hyde Park, 
Mass. “Originally designed for ventilation their development 
for other uses has been nothing short of wonderful. They 
require no, installation work, simply unpack; plug the cord into 
the light receptacle and turn the switch. They are built in 
five sizes, with capacities from 35 to 1,250 cubic feet per 
minute.” 

The Whitney portable hand metal punch No. 1 is described 
in circulars issued by the W. A. Whitney Manufacturing Com- 
pany, Rockford, Ill. This punch is especially constructed for 
boiler, tank and stack work and structural builders’ require- 
ments. The weight is 21 pounds. It has detachable pipe 
handles, and the capacity is a 9/16-inch hole through 1%4-inch 
boiler plate. 

“The Whole Kewanee Family” is the title of a booklet 
published by the National Tube Company, Frick building, 
Pittsburg, Pa. Among the advantages claimed for the 
Kewanee union are: Brass to iron thread connection—no 
corrosion; brass to iron ball joint seat—no gasket; 125 pounds 
compressed air test under water—no defective fittings; 
three-piece construction—no inserted parts; 
nected—no force required. 

solid 
easily discon- 

Heaters 
and Evaporators are in 

stock at the shops, Pier 

B, Jersey City, awaiting 

your rush orders. Coiled, 

flexible copper _ tubes, 

ground union joints (no 

expanded ends), and the 

Reilly manhole door, giv- 

ing access to all interior 

parts, give the marine en- 

gineer an auxiliary which 

saves coal, increases 

Condenser capacity, 
and needs no repairs. 

Send your vessel to our pier for her next repairs; and 
install the auxiliaries at the same time. 

Reilly Multicoil | Reilly Multicoil 

Every engineer and ship and engine builder should send to 
the Lunkenheimer Company, Cincinnati, Ohio, for a free copy 
of its new catalogue of engineering specialties. This is a 
booklet of several hundred pages profusely illustrated, and 
describing a very complete line of engineering specialties, such 
as valves, cocks, whistles, oil cups, etc. 

Sirocco Bulletin No. 284-ME has just been published by 
the American Blower Company, Detroit, Mich. It describes 
and illustrates fans for mechanical drive and ship ventilation. 
These fans are claimed to have enormous volumetric capacities 
for small space requirements, and being small the cost of in- 
stallation is brought down to the minimum. 

TRADE PUBLICATIONS 
GREAT BRITAIN 

The Falcon Iron Works, Ltd., Oldham Lanes, have issued 
a number of pamphlets containing illustrations and details of 
winding or hauling engines of different patterns from 5 brake- 
horsepower to 1,000 brake-horsepower, including the ordinary 
geared engine, worm geared capstan engines, endless rope 
haulage gear and long- type of engine. Electrically-driven 
haulage gears are made in sizes from 5 brake- horsepower to 
500 brake- horsepower. Details are also given of the “Falcon” 
friction clutch, the automatic tub axle greaser, and a patent 
rope haulage clip. 

. Feed Heater Heaters are described and illustrated in a 
new List (No. 211) issued by Holden & Brooke, Ltd., of 
Sirius Works, West Gorton, Manchester. These are made on 
Brooke’s patent “High Velocity” system. It is claimed by the 
firm that “by virtue of this system alone, as has been proved 
by quite independent investigations, the maximum heat ex- 
tracting capacity of metal surfaces is obtained, and conse- 
quently the highest temperature of feed water.” The principle 
of this system is based upon the fact, not generally ap- 
preciated, that heat transmission is dependent upon maintain- 
ing the greatest possible degree of difference in temperature 
on the two sides of the heating medium; and it is urged that, 
in practice, by the “High Velocity” system feed-water can be 
delivered 20 percent hotter than by ordinary heaters. 

Evaporators 
Improved Type 

Do you want to know? 

THE GRISCOM-SPENCER C OMPANY 
909 WEST STREET, NEW YORK. 

FORMERLY THE JAMES REILLY REPAIR AND SUPPLY COMPANY. 

Io 
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Night signaling at sea by flash lamp is described on a 
circular published by the Signaling Specialties Supply-Com- 
pany, 59 Fenchurch street, London, E. C. “Endall’s Morse 
code lamp is the only signaling apparatus which, in addition to 
making an ‘all-round’ or general signal, enables the operator 
to direct a message to any desired quarter, thus giving an 
‘individual’ or private signal.” 

The Cooper roller bearing, made by the Unbreakable 
Pulley & Mill Gearing Company, Ltd., 56 Cannon street, 
London, is described in circulars the manufacturer has just 
issued. “As specialists in the mechanical transmission of 
power we have carefully watched the performance of the 
various types which have appeared—and for the most part 
disappeared. First came the solid roller of mild steel running 
directly on the journal—result, mutual destruction with any- 
thing but comparatively light loads. In the hope to preserving 
the surfaces, rollers of the ‘flexible’ type were introduced, 
made either of rolled plate or spirally-wound spring steel. 
The former were liable to fracture, which meant stoppage of 
rollers and immediate or subsequent trouble. Under heavy 
loads the other ‘flexible’ type require to be closely watched, 
because of the liability of the rollers to elongate, in which case 
sufficient end pressure on the cages and housings is set up to 
interfere with their free running. Unless this is immediately 
detected and the bearing dismantled, and the spiral rollers 
shortened, the complete bearing and the shaft will be damaged, 
if not ruined. To protect the shaft journal and confine the 
damage to the parts less costly to renew, thin sheet steel liners 
are sometimes provided. With this type, whatever may be 
the saving claimed or effected, there is undoubtedly grave risk 
of damage, and, what is worse, of stoppage. It is only roller 
bearings in which all bearing surfaces are hardened and 
ground that have in our experience proved their durability 
in heavy service. The majority of these, however, have been 
fitted with rollers of small diameter and considerable length, 
and, being hardened right through, these are apt to fracture. 
Further, owing to the annular space available for the cage 
being narrow, and the cage itself relatively long, it cannot 
be made sufficiently stiff to maintain the rollers in true align- 
ment.’ 

The Perco patent power hammer is described in the litera- 
ture published by Perkin & Company, Ltd., Junction Works, 
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Leeds. “The hammer head -will accommodate dies for a great 
variety of work. The length of stroke can be adjusted. It 
is strongly built of best cast steel and iron, and, having no 
complicated parts, it is easily repaired should anything get out 
of order. All working parts are at the top, in full view of the 
workman. The hammer head, anvil, guides, glands on the 
crank plate and crank pin with nut, also friction coupling and 
strap pulley, are turned or planed. There are flanges on the 
crosshead against the outer side of the guides, to hold them in 
position, and on the one side of the crosshead there are set 
screws to regulate the position of the guides when worn. All 
wearing parts are large and carefully made. The four columns 
carry the top plate with driving shaft, pulley and friction 
coupling. The friction clutch is fitted with a brake, working 
automatically when the coupling is disengaged, and the ham- 
mer stops instantly, with the ram always at a certain distance 
from the anvil. The coupling is easily operated by the treadle, 
and the blow can be better controlled by the foot than in any 
other way. The hammer head runs in planed guides, always 
maintaining a true vertical position at every point, and is thus 
capable of doing accurate and rapid work. The guides, which 
are of steel, are adjustable and easily renewed. The motion is 
applied to the head or ram by means of a connecting rod 
(sliding in a sleeve or collar, and fastened by a set screw) 
and a strong bow spring with iron straps. The spring is of 
best open-hearth steel, carefully hardened, and the straps of 
wrought iron. By means of the spring and the connecting 
straps the strength of the blow is much increased, as the ram 
from the rebound of its blow on the material being forged, 
and from the action of the connecting rod, is quickly drawn 
up, thereby contracting the spring. This accumulated power 
is then released in the next fall.” 

BUSINESS NOTES 
AMERICA 

THE STEAMERS Seaconnet, Penobscot, F. J. Lisman and 
Mary E. Harper, owned by the Harper Transportation Com- 
pany, Boston, Mass., have all been recently equipped with 
“Diamond” front end soot blowers, made by “Diamond” 
Power Specialty Company, Detroit, Mich. 

COBBS HIGH PRESSURE SPIRAL PISTON 
And VALVE STEM PACKING 

IT HAS STOOD THE 

TEST OF YEARS 

AND NOT FOUND 

WANTING 

Because it is the only one constructed on correct principles. 

core is made ofa special oil and heat resisting compound covered with 

duck, the outer covering being fine asbestos. It will not score the rod WHY? 

IT IS THE MOST 

ECONOMICAL AND 

GREATEST LABOR 

SAVER 

The rubber 

or blow out under the highest pressure. 

NEW YORK BELTING AND PACKING CO. 
91 and 93 Chambers Street, NEW YORK 

LONDON, E. C., ENGLAND, 11 Southampton Row 

CHICAGO, ILL.,150 West Lake STREET 
ST. LOUIS, MO., 218-220 CHestnut STREET 
PHILADELPHIA, PA., 821-823 ArcH STREET 
SAN FRANCISCO, CAL., 129-131 First St., OAKLAND 

II 

LIMITED 

BOSTON, MASS., 232 Summer STREET 
PITTSBURGH, PA., 420 First Avenue 
PORTLAND, ORE., 40 First STREET 
SPOKANE, WASH., 163 S. Lincoin Street 
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Tue UNITED STATES GOVERNMENT'S REPRESENTATIVE at the 
Turin Exposition has notized the International Acheson 
Graphite Company, Niagara Falls, N. Y., through the De- 
partment of the Interior, Bureau of Mines, in Washington, 
that the Jury of Awards of that Exposition has awarded that 
company a grand prize on the exhibit of its products. 

RECENTLY A TERRY TURBINE centrifugal pump set was in- 
stalled on the United States battleship Arkansas, and it is 
said that this is the first time a steam turbine has been 
adapted to this use on any naval or mercantile vessel. On 
land turbo-pump sets have been extensively used for a variety 
of purposes with the most satisfactory results, and it is antici- 
pated that they will fulfill all expectations in marine work. 

THE STEAM YACHT Carmina, owned by Mr. F. S. Smithers, 
is being laid up for the winter at Tebo’s yacht basin.. We 
understand that the boilers which were installed in the spring 
by the Roberts Safety Water Tube Boiler Company, Red 
Bank, N. J., made ample steam without the aid of the blowers 
that were used with the watertube boilers that were removed. 
The Carmina cruised more this season than last year, and was 
capable of making 2 miles better speed under natural draft 
over and above that done by the former boilers with forced 
draft, and at the same time her total coal bill for the past 
season was less than formerly. 

“THE TURBINE-DRIVEN FAN FOR FORCED DRAFT is now the ac- 
cepted standard in the United States navy, taking the place of 
the former forced draft sets consisting of fan driven by high- 
speed engine. These engine-driven sets on the older boats of 
the navy were a source of much trouble and occasioned fre- 
quent breakdowns. The new turbine sets deliver 28,000 cubic 
feet of free air per minute against 5-inch static pressure water 
gage in the stokehold. Two sets are placed in each stokehold, 
and the turbine is hung from girders directly beneath the 
ventilator cowls. Of the eight United States destroyers re- 
cently contracted for, seven will have four Terry turbine- 
driven forced draft sets. These destroyers are the largest 
and most powerful ever built in this country, and are equipped 
for burning oil fuel. Of the twenty-one oil-burning destroyers 
previously ordered by the government seventeen are equipped 
with Terry turbines. The uniform success of these destroyers 
is in a measure due to the very satisfactory operation of the 
turbine-driven blowers.” 

305 VernonzAve., Long Island City, N. Y. 

WELIN DAVIT AND LANE & DE GROOT CO. 
CONSOLIDATED 

AMONG THE FOREIGN ORDERS recently received by the Terry 
Steam Turbine Company, Hartford, Conn., are three turbine- 
driven blowers for Chinese cruisers and a 15-kilowatt turbo- 
generator set for Russia. 

Tue Pusrty & Jones Company, Wilmington, Del., has just 
placed an order with Ruggles-Coles Engineering Company, 
50 Church street, New York City, general agents for the 
Bayonne Casting Company, Bayonne, N. J., for two 66-inch 
propellers to be cast of “Monel” metal for a large private 
yacht which they are building. 

THE MAIN oFFICES of A. Eugene Michel and staff, adver- 
tising engineers, have been moved into the Park Row build- 
ing, 21 Park Row, New York, where larger space has been 
secured, as necessitated by constantly increasing business. 
Temporarily the photo retouching and illustrating department 
will remain in the Hudson Terminal buildings, but all business 
will be managed from the new offices. 

THE BuscH-Sutzer Bros. DirsEL ENGINE Company, South 
Side Bank building, St. Louis, Mo., announces that by virtue 
of purchase and agreements with Mr. Adolphus Busch, pur- 
chaser of the American Diesel Engine Company, Messrs. 
Sulzer Bros., Winterthur, Switzerland, and Dr, Rudolph 
Diesel, Munich, Germany, the company is the exclusive owner 
of patents, manufacturing and selling rights for the United 
States and Canada. Parties interested in this type of engine, 
either for marine or stationary work, are invited to correspond 
with the company. The Eastern sales office is 11 Broadway, 
New York, Mr. W. R. Haynie manager. 

Mr. C. R. Vincent, for many years president of the Ball & 
Wood Company, has assumed the managership of the ‘““Monel” 
metal department of the Ruggles-Coles Engineering Company, 
50 Church street, New York City, general agents for the 
Bayonne Casting Company. At its foundry in Bayonne, N. J., 
the latter company has for some years been making with 
success castings of this remarkable alloy, that is said to be 
stronger than steel and less corrodible than bronze. Some of 
these castings range over 25,000 pounds in weight. Sheets, 
rods, wire and screens of the same metal will also be handled 
by the company with which Mr: Vincent is associated. 

Tel. Greenpoint 2581 

Manufacturers of Welin Quadrant Davits, the only reliable boat-launching apparatus on the market ; manufactured 

in twenty distinct types and sizes. Over 4000 Davits now in use. 

Steamships “OLYMPIC and “TITANIC”? fitted throughout with Welin Quadrant Davits 

The Lane (&2 De Groot Life Boats and Life Rafts are the Standard of quality. 
Also builders of bronze, steel and wooden launches and other marine appliances. 
The famous A-B-C Life Preservers. 
All our appliances approved by U. S. Inspectors. 

tondon House: THE WELIN DAVIT & ENGINEERING CO., LTD. 
I2 

One-third lighter and smaller than any other belt made. 

5 Lloyd’s Avenue, 
London, IEG 
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& BUD RAs Le, 
gh wiG.co %, 

The S. & B. line of 
Gauges for pressure and 
vacuum is complete. We 
have an instrument for 
every conceivable pur- 
pose. Moderate-priced 
instruments of highest 
quality. They are all described in our 
Catalog M-1. Obtain a copy. 

Repair Work 
We are prepared to do repair work of every 

description on any instruments, whether they be 
of our own manufacture or not. And owing to 

our extensive facilities 
our charges are moder- 
ate. Try us. 

The Schaeffer & 

Budenberg Mfg. Co. 

BROOKLYN, N. Y. 
Chicago 

Pittsburgh (35) 

Washington 

Korting Marine 

Sewage Ejector 

This Water-jet Eductor is used extensively 

ON BOARD SHIPS 

for discharging waste water from baths, lavatories, 
etc., which are situate near or below the water line. 

It is absolutely reliable and requires no attention 
whatever. ‘There are no moving parts to wear out 
and be replaced. 

Further information, prices, etc., on application. 

SCHUTTE & KORTING COMPANY 
I : PHILADELPHIA, PA., U.S. A. } 
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WE UNDERSTAND that several orders have been secured by 
Alex, Chaplin & Company, Ltd., of Govan, for cranes, and 
about twenty, steam and electric, and of varying type and 
power, are in hand for home and abroad. The firm recently 
supplied three overhead electric cranes of 60-ton capacity. 
These were built and installed within sixteen weeks in the 
new engineering shops of the London & Glasgow Shipbuilding 
& Engineering Company, Ltd., Govan. Two of them are of 47 
feet and the third of 42 feet 6 inches span. ‘They are three- 
motor cranes, the speeds for the several operations of lifting, 
cross-travel and long-travel being: Lift, 60 tons at 5 feet a 
minute, 25 tons at 11 feet 6 inches.a minute, and lighter loads 
up to a speed of 15 feet a minute; cross-travel, 60 feet to go 
feet a minute; long-travel, 200 feet to 240 feet a minute. All 
the motors are wound for direct current at 500 volts. 

UNDER THE HEADING of “Naval Shipbuilding Expenditure” 
the Mechanical World recently said: “It is doubtless correct 
to characterize expenditure on armaments as economic waste, 
but it is a waste which is recognized throughout the whole 
world. The money devoted to military and naval objects 
might be applied to better purposes in any country, but so long 
as any one nation continues to arm itself for offensive or de- 
fensive action, the other civilized nations seem compelled to 
follow the example for the sake of self-protection. Although 
the expenditure on naval armaments in the United Kingdom 
is enormous, it requires only a little consideration to show that 
the outlay confers great benefits upon a large number of 
workmen who are employed in the various departments which, 
combined, produce warships complete. The stoppage of a 
shipbuilding programme for a single year would throw many 
thousands of workers out of employment, and from this point 
of view the cessation of naval shipbuilding would be exceed- 
ingly disastrous to many thousands of other persons who 
would be directly affected by it. But there is no prospect 
either now or in the future of any such state of affairs being 
brought about in this or any other country. The First Lord 
of the Admiralty, who recently referred to the question of 
economic waste of expenditure on armaments, again expressed 
the hope that it may be possible to reduce the naval estimates 
for 1912-13. It is, however, quite clear that the First Lord © 
is not so confident of the realization of this hope as he was 
six months ago, as he declared that our expenditure must 
depend upon the scale adopted in other countries. It there- 
fore remains for the near future to decide what the ship- 
building programmes of other countries will prove to be for 
the next financial year; but we-shall be much surprised if the 
international situation will permit of any reduction in the 
British expenditure in 1912-13.” 

ONE OF THE MOST POWERFUL LATHES ever constructed is in 
use at the Darlington Forge Company, Ltd. Its massive 
double-slide bed, 61 feet 6 inches long, 16 feet wide and 27 
inches deep, is built up in two lengths jointed down the center, 
with five longitudinal and several transverse box girders, and 
is so arranged that an additional length can be easily added 
later. The lathe, which was built by Hulse & Co., Ltd., of 
Salford, will admit work 4o feet 6 inches long and 13 feet 4 
inches diameter between centers. The fast headstock has two 
changes of double and two of quadruple machine-cut forged 
steel gearing, the changes being readily effected by means of 
racks and pinions. The spindle is 19 inches in diameter by 
27 inches in length in the front bearing, and 15 inches diameter 
by 22% inches in the back bearing. A large ball bearing is 
fitted to take the end thrust. The machine is driven direct 
through machine-cut double-helical forged steel gearing by a 
100-brake-horsepower motor, having a speed variation of 3 to 
I, mounted on the foundation plate at the front of the head- 
stock. The keys on the shafts in the fast headstock are forged 
solid with the shaft, and all the sliding wheels are fitted with 
two keys. The face plate chuck is 12 feet in diameter, cast 
in one piece, bolted to a large collar forged on the spindle nose. 
The movable headstock has a forged steel spindle 12 inches in 
diameter. Four independent sliding carriages are provided, 
two at the front and two at the back, with transverse slide and 
extra holding-down strip. Each is fitted with a rotating nut 
and reversing gear, swing frame and machine-cut steel change 
wheels, these latter nof only imparting the various rates of 
feed longitudinally for sliding or screw-cutting, but trans- 
versely for surfacing. Rotary motion is transmitted by means 
of longitudinal shafts driven from one of the quick-running 
shafts on the fast headstock through two changes of spur gear- 
ing, means of hand adjustment being also provided. The sliding 
carriages have a quick-transverse motion in both directions, 
driven direct from a 20-brake-horsepower constant-speed 
motor self-contained with the lathe. The range of spindle 
speeds is from 0.4 to 30 revolutions per minute. 
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A NEW DESIGN of crane panel has been introduced by the 
Electric & Ordnance Accessories Company, Ltd., of Aston, 
Birmingham. Although these panels are of particularly sub- 
stantial construction, both electrically and mechanically, they 
are considerably smaller and lighter than panels of the usual 
construction. The panels consist of a double-pole, quick-break 
main switch, with three or four double-pole branch fuses, 
enclosed in a cast iron case, which is provided with lugs for 
fixing. The main fuses are mounted on the movable switch 
arm, so that they can only be renewed when the switch is in 
the “off” position. Pilot lamps are mounted on the top of the 
case to indicate when the motors are entirely disconnected 
from the mains; connections for an inspection lamp are also 
provided. The panels are supplied to control one, three or 
four motor circuits, dealing with currents ranging from 50 
to 400 amperes at pressures up to 600 volts. 

AN APPARATUS which has been brought to Great Britain by 
Mr. Victor Nightingall, an Australian inventor, is designed to 
enable communication to be established by night between ship 
and shore or ship and ship by means of light signals according 
to the Morse code, even though those working it are not 
adepts in that code. For this purpose the ship is provided 
with a number of metal plates, each representing a letter of 
the alphabet, which can be fixed to a wheel forming part of 
the apparatus, and which, when the wheel is rotated, by means 
of suitable projections close the circuit through an electric 
lamp, and thus cause it to flash out the dots and dashes cor- 
responding to the letters. To use the apparatus the sailor 
consults the international signal book, picks out the letters 
which stand for the message he wishes to send, fixes the cor- 
responding plates on the wheel, and pulls a lever which both 
sets the wheel in rotation and switches on the current to the 
lamp, either from the ship’s dynamo or from a battery. The 
apparatus then continues to send the desired message auto- 
matically without further attention until it is stopped. As the 
signals are shown comparatively slowly, and are repeated at 
each revolution of the wheel—or oftener if duplicate sets of 
plates have been fastened to the circumference—any one on 
another ship ought to be able to decipher them by reference to 
a Morse alphabet; and then, having made out the letters, 
whatever his nationality, he has only to consult his interna- 
tional signal book to discover the meaning of the message. 

‘“Diamond’’ Front End Marine Soot Blower 

With Smoke Box Doors Open and Showing How the Entire Mechanism 

is Withdrawn from Smoke Chamber. 
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Jno. Hy. ANDREW & Company, Lrp., of Toledo Steel Works, 
Sheffield, recently appointed Bernard Holland & Company, of 
17 Victoria street, S. W., to act for them in London and 
district so far as the British government departments, rail- 
way companies, engineers, shipbuilders, contractors, etc., are 
concerned. 

OIL ENGINES which have been recently constructed by 
William Beardmore & Company, of Glasgow, include a 45- 
horsepower crude-oil engine for a steel fishing vessel which 
has just been constructed at Amsterdam; a 38-horsepower 
auxiliary paraffin engine for a schooner trading in Australian 
waters, and a crude-oil engine of 45 horsepower for the 
Crown Agents for the Colonies. In addition they have built 
for the Irish Congested Districts Board two motors—a 60- 
horsepower crude-oil engine and a 38-horsepower paraffin 
engine. They have also supplied a 120-horsepower crude-oil 
engine for a new yacht to the order of the Marquess of 
Graham. 

THE BritisH OxyGEN Company, Ltp., state that they have 
decided to erect an oxygen factory in Sheffield, where they 
consider the growing demand for oxygen in connection with 
metal cutting warrants this extension. When the Sheffield 
plant is completed the company, which in 1908 had only three 
factories (London, Birmingham and Manchester), will pos- 
sess eight factories in the United Kingdom, all situated in 
centers where the demand for oxygen is important—at London 
(Westminster and Greenwich), Birmingham, Cardiff, Man- 
chester, Sheffield, Newcastle and Glasgow. These extensions 
are entirely due to the demand for cheap oxygen in connec- 
tion with oxy-acetylene welding and oxygen metal cutting. In 
view of the heavy freight charges on gas cylinders conveyed 
by rail, it is obvious that local sources of supply must tend 
to reduce the price of oxygen to the consumer. All the com- 
pany’s plants are of the modern liquid air type, producing 
oxygen of a high degree of purity, and when the Sheffield 
plant is in operation their total output will be about 300,000 
cubic feet a day. This supply is largely in excess of the 
present demand, but it is anticipated that this quantity may 
ultimately be required if the use of oxygen for metal cutting 
extends. The present average price of oxygen, supplied in 
cylinders, for industrial purposes is about £2 per 1,000 cubic 
feet, but reductions are expected if the demand increases. 

It Costs Money 
to Force Heat Through 

Soot 

_A one-tenth inch coating of soot on your 
boiler flues resists heat to a greater degree 
than a full inch of asbestos. You would not think of running your boiler with the tubes 
wrapped in asbestos. And yet a slight coat- 
ing of soot causes the loss of more heat—and 
the waste of more fuel—than does asbestos. 

This “Diamond” Soot Blower 
Keeps the Tubes Free of Soot—Cuts 
Down Your Fuel Bills—Doubles the 

Efficiency of Your Boiler 

Send for copy of New Circular Just Issued 

“Diamond” Power Specialty Co. 
58 First Street, Detroit, Mich. 

THE DIAMOND BLOWER COMPANY 
75 b Queen Victoria St., London, E.C., England 
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MARINE SOCIETIES. 

ae AMERICA 

AMERICAN SOCIETY OF NAVAL ENGINEERS. 

Navy Department, Washington, D. C. 

SOCIETY OF NAVAL ARCHITECTS AND MARINE ENGINEERS. 
29 West 39th Street. New York. 

NATIONAL ASSOCIATION OF ENGINE AND BOAT 

MANUFACTURERS. 

814 Madison Avenue, New York City. 

UNITED STATES NAVAL INSTITUTE. 
Naval Academy, Annapolis, Md. 

GREAT BRITAIN 

INSTITUTION OF NAVAL ARCHITECTS. 

5 Adelphi Terrace, London, W. C. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 

SCOTLAND. 

89 Elmbank Crescent, Glasgow. 

NORTHEAST COAST INSTITUTION OF ENGINEERS AND 

SHIPBUILDERS. 
Bolbec Hall, Westgate Road, Newcastle-on-Tyne. 

INSTITUTE OF MARINE ENGINEERS, INCORP. 

68 Romford Road, Stratford, London, E. 

GERMANY. 

SCHIFFBAUTECHNISCHE GESELLSCHAFT. 

Technische Hochschule, Charlottenburg. 

MARINE ENGINEERS’ BENEFICIAL ASSOCIATION 

NATIONAL OFFICERS. 

President—Wm. F. Yates, 21 State St., New York City. 
First_Vice-President—Art Hyde, 9115 Willard Ave., N. W., Cleveland, 

Ohio. 
Second Vice-President—Geo. H. Bowen, Port Huron, Mich. 
Third Vice-President—Charles N. Vosburgh, 6323 Patton St. New 

- Orleans La. 
Secretary—Geo. A. Grubb 1040 Dakin St., Chicago, Ill. 
Treasurer—A. L. Jones, 88 Avery Ave., Detroit, Mich. 

ADVISORY BOARD. 

W. B. Hayden, Washington, D. C. 
Wm. L. Bridges, 7841%4 Twelfth St., Milwaukee, Wis. 
Frank J. Houghton, Port Richmond, S. I., N. Y. 

DIRECTORY OF GRAND COUNCIL, N. A. OF M. E. OF CANADA, FOR 1911. 

GRAND OFFICERS. 
Grand President—Thos.: J. S. Milne, 302 University Ave., Kingston, 

Ont. 
Grand Vice-President—Thos. Theriault, Levis, 12% (O} 
crand pecictiyalacasurctoa Neil J. Morrison, P. & Box 2388, St. John, 

Grand Conductor—John A. Murphy, Midland, Ont. 
Grand Doorkeeper—D. J. Murray, Victoria Rd., Dartmonth, N. S 
Grand Auditors—A. J. Woodward, Toronto, Ont.; E. J. Riley, ‘Owen 

Sound, Ont. 

AMERICAN ASSOCIATION OF MASTERS, MATES AND PILOTS. 

NATIONAL EXECUTIVE COMMITTEE. ; 
NeGoney President—John H. Pruett, 423 Forty-Ninth St., Brooklyn, 

National First Vice-President—Wm. A. Westcott, 1 Ferry Building, San 
Francisco, Cal. 

National Second Vice-President—A. R. Mackey, 8 Wood St., Pitts- 
burg, Pa. 

National Third Vice-President—Charles Davis, St. Louis, Mo. 
National Treasurer—A. B. Devlin, 21 State St., New York. Also secre- 

tary pro tem. 
National Counsel—L. B. Dow, 21 State St., New York. 

AN INTERNATIONAL EXHIBITION Of non-ferrous metals is in 
‘course of arrangement by Mr. Fred. W. Bridges (organizing 
“manager), under the presidency of Sir Gerard A. Muntz 
’ (president, Institute of Metals). The Royal Agriculture Hall, 
‘Islington, has been booked from May 6 to 18, 1912. Judging 
-from the experience which the organizing manager has gained 
in previous exhibitions he has been connected with, and the 

results achieved, the success of the exhibition now being or- 
ganized is assured. 
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THE WORKS AND BUSINESS of the Société Escaut et Meuse 
at Val Benoit, near Liege, have been transferred to a new 
company formed with the co-operation of the Société 
Cockerill and the Société d’Ougrée-Marihaye, under the name 
of Société des Usines 4 Tubes de la Meuse. This company, 
with a capital of 5,500,000 francs, will engage in the manufac- 
ture of iron and steel tubes and accessories of various kinds. 

FoR SEVERAL YEARS NOW, says the London correspondent of 
the Manchester’ Guardian, Norwegian companies have 
monopolized the whaling industry in the Southern Ocean 
largely by means of second-hand British steamers adapted for 
the purpose. Their efforts off the southeast African coast 
and in the vicinity of the South Shetlands have, I hear, been 
so successful that one or two British firms are about to em- 
bark in the business. A fleet of five vessels will leave the 
Tyne for Kergulen Island towards the end of next month, and 
all of them will be equipped with wireless telegraphy, while 
three will have Diesel engines as their motive power. One 
of these is the old Clyde-built barquentine Sound of Jura, 
which has been fitted with tanks for storing the oil. I hear 
also that a Liverpool firm is having three vessels built for the 
sealing industry off the Newfoundland coast, and they are to 
be supplied with internal-combustion engines. 

A BARROW CORRESPONDENT of the Newcastle Daily Chronicle 
states: ‘““There are very bright prospects for the shipbuilding 
and engineering trades at Barrow, as it has been agreed upon 
that one of the two Turkish dreadnoughts shall be built by 
Vickers, Ltd., and the Admiralty Commission of Chili has 
recommended that the two Chilian dreadnoughts shall be built 
in this country by Armstrong’s and Vickers, who in both the 
Turkish and Chilian negotiations have been working in com- 
bination. The Turkish warships are to be of 23,000 tons dis- 
placement, and the Chilian of 28,000 tons displacement. No 
British battleship has yet reached these dimensions. The guns 
with which these vessels will be mounted are of 14-inch and 
15-inch calibre, respectively. Similar guns will be placed on 
modern warships now in course of construction. There is build- ' 
ing at Barrow a Japanese battleship cruiser, which will be a 
better equipped vessel than even our battleship cruisers. There 
is also in course of building at Barrow a Chinese cruiser and 
other craft of up-to-date characteristics. The prospects are 
that shipbuilding and engineering at the Barrow yard of 
Vickers, Ltd., will be very busy for some years.” 

THE TRIALS OF THE DIESEL ENGINE of 1,000 horsepower for 
a vessel of the Woermann Line were completed recently at 
the Nurnberg works of the Maschinenfabrik Augsburg-Nurn- 
berg. It is of the two-cycle double-acting type, running at 125 
revolutions per minute normally. There are three working 
cylinders and three separate scavenger pumps in line with the 
working cylinders, and driven direct by an extension of the 
crankshaft. Air pumps for maneuvering and starting are 
driven by a separate motor. The floor space occupied by the 
scavenger pumps is very nearly equal to that taken by the 
working cylinders, and at first the engine appears to be some- 
what larger than would have been expected; the over-all space 
occupied by the bedplate is about 25 feet by 9 feet, and the 
height from the bottom of the bedplate to the top of the 
working cylinders is about 14 feet or 15 feet. The arrange- 
ment for reversing, although complicated by the fact that the 
engine is double-acting, is comparatively simple. The cam 
shaft itself is turned through an angle of about 30 degrees, by 
which motion all the cams are set in their proper positions for 
running in the reverse direction. So easy is the manipulation 
that the engine is changed over from full speed ahead to full 
speed astern in less than ten seconds, which is rapid enough 
for all requirements. The scavenging air before passing into 
the working cylinders is cooled by being taken through a 
copper cylindrical vessel. The pistons and rods are oil cooled, 
the oil being itself cooled by circulating through a special 
cooler. The cylinders are cooled in the usual way by water. 
The Nurnberg firm have lately built a very large shop for the 
construction of Diesel marine engines, which is already well 
filled. Several 850-horsepower high-speed Diesel marine en- 
gines, running at about 400 revolutions per minute, are under 
construction or are completed for use in submarines. These 
have eight working cylinders and two air pumps on the same 
shaft in line. The scavenger cylinders are arranged directly 
underneath the working cylinders, and they have a stepped 
piston, the piston of the scavenger pump forming in reality 
the crosshead of the engine. These submarine engines are 
all’ of the two-cycle single-acting type, and are of very light 
construction. The frame and bedplate are built of manganese 
bronze. Engines are on order for the Dutch, German, Italian 
and the Austrian navies. 
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TECLI PSE SECTIONA 

| CAN E RAVAN AL x 
OF GASKETS. 

PATENTED AND MANUFACTURED EXCLUSIVELY BY 

PEERLESS RUBBER MANUFACTURING COMPANY 
lo WARREN ST., NEW YORK 

DETROIT, MICH=1624 WOODWARD AVE. SEATTLE. WASH= FIRST & KING STREETS. SYRACUSE,NY-212-214 SO.CLINTON ST. 
CHICAGO. ILL= 200-208 SO.WATER ST. CHAT TANOOGA.TENN-:I06-lI20 MARKET ST. ROCHESTER,NY-24E XCHANGE ST. 
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SPOKANE.WASH= RAILROAD & STEVENS STS. HELENA, MONTs 113-117 MAIN ST. BUFFALO,NY;x 379-383 WASHINGTON ST. 
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NEW ORLEANS,LA.COR, COMMON&TCHOUPITOULAS STS. FOREIGN DEPOTS LOUISVILLE. KY. NORTHEAST COR. SECOND &WASHINGTON STS 
LONDON E.C,ENGLAND-I1 QUEEN VICTORIA ST. PARIS FRANCE. 76AVE. DE LA REPUBLIQUE. VANCOUVER,BC-CARRAL & ALEXANDER STS. 

COPENHAGEN, DEN- FREDERIKSHOLMS KANAL 6 JOHANNESBURG.SOUTH AFRICA, BARSDORF BLDG 
PEERLESS RUBBER SELLING CO. OF AUSTRALASIA, LTD. 1ASH STREET, SYDNEY AUSTRALIA. 
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READY-TO-RUN 

forlevanl VENTILATING SETS 
Ready for operation by simply connecting to the electric circuit. Note the comparative size 

Sturtevant Ready-to-Run Ventilating Sets are general utility}blowers in the broadest sense of the term. 

Originally designed for ventilation, their development for other uses has been nothing short of wonderful. 

In the factory, the office, and the home, the applications to which these may be put are without number. 

In industrial enterprises they are used for drying, cooling and ventilating, and many other applications. They 
shorten processes, improve and increase output, and make comfortable working conditions. 

In the home and office they ventilate, cool and purify the atmosphere, or furnish draft to the furnace. 

They are, as their name implies, Ready- 
to-Run when received. They require no in- 
stallation work. Simply unpack, plug the cord 
into the light receptacle and turn the switch. 

They are built in five sizes, with capacities 
from 39 to 1,250 cubic feet per minute. 

Our booklets, MC-9, A.O., describe these 
sets in detail. MC-9, B.O. contains letters from 
users showing a few of the many applications 
to which they have been put. These booklets 
are yours for the asking. 

B. F. STURTEVANT CO. - #£=UHyde Park, Mass. 
And Principal Cities of the World 

The Parsons Marine Steam 

Turbine Co., Ltd. 

TURBINIA WORKS 

Wallsend-on-Tyne 
G » 

f Uf Zs, England 
A STEAM PACKING THAT IS A STEAM PACKING 

TRADE MARK ‘ 
REG, IN U.S. PATENT OFF. 

PACKING 

VAND 
THE VANDA Co. 

96 SPRING ST., NEW YORK 

Total Horsepower of Parsons 

Marine Steam Turbines, 

built and under construction, 

is approximately 5,700,000. 

OFFICE: 97 Cedar Street, New York 
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OVER 1000 

BLAKE MARINE PUMPS 
Sailed out of New York Harbor, Nov. 2, 

ON THE ATLANTIC FLEET 
Of the 102 warships mobilized for the inspection 

and review by the President and Secretary of the 
Navy, 65 are equipped with Blake pumps, and of 
the remaining 37, nine carry no steam pumps and 
eight were built abroad. B a 

Pumps that not only meet the Government spec- f 
ifications, but when installed so satisfactorily 
fulfill the requirements that repeat orders con- 
tinue to be received, must be and are the best 

pumps for any marine service. Moreover they 
must and do represent the best value at any Of All Types 
price, for Uncle Sam is a very careful buyer. 

Send for Catalogue BK 106-43 Centrifugal Pumping 

Machinery 

TEAM 
The Blake a KnowlessumWorks KINGSFORD FOUNDRY 

Maurits Department AND MACHINE WORKS 

115 Broadway, New York City ati | OSWEGO, N. Y. 

| MORISON 
4 

| SUSPENSION 
FURNACES 

FOR MARINE ano LAND BOILERS 
UNIFORM THICKNESS MADE TO UNITED STATES, 
EASILY CLEANED LLOYDS BUREAU VERITAS 
UNEXCELLED STRENGTH OR ANY OTHER REQUIREMENTS | 

MADE IN THE UNITED STATES BY 

THe ContTINENTAL IRON Works 
West and Calyer Streets, BOROUGH OF BROOKLYN, New York 

Near [0th and 23d Street Ferries__” 
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JUST WHAT YOU HAVE BEEN LOOKING FOR 

IN A SCOTCH BOILER— 

RAPID CIRCULATION 
IS FOUND IN THE 

ROBB-BRADY TYPE 

Positive Circulation 

without a pump or 

other device. The cir- 

culating passage 

around the boiler emp- 

ties below the furnace. 

Hot water and steam 

must flow up between 

the furnaces and pass 

to the steam drum 

through the rear neck. 

The Combustion 

Chamber is cylindrical 

—no flat top—no gird- 

er or crown bar stays. 

No longitudinal stays. 

Special hand holes for 

cleaning rear tube 

sheet. Built in sizes 

from 50 to 300 horse- 

power. Working pres- 

sure up to 225 pounds. 

Our Bulletin No. 3 shows the small floor 

space per horse power. Send for it 

ROBB ENGINEERING CO. 
LIMITED 

South Framingham, Mass. 

Robb Engineering Co., Ltd., 131 State St., Boston 

S. A. Tolman, Robb Eng. Co , Ltd., 90 West St., New York 

Geo. H. Conner, Robb Eng. Co, Ltd., 49 North 7th St., 

Philadelphia 

Robt. B. Orr Eng. Co., 1205 Commerce Bldg., Kansas 

City, Mo. 

Walter R. Robb, 2405 Telegraph Ave., Berkeley, Cal. 

Canadian Works, Amherst, N.S. 
3912 
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The “No-Inserted-Parts” Union 
@ No engineer should tolerate a leaky union on any line. Most engineers 

will not, for information about the “Kewanee” Union is always ready 

for even the casual glance. 

@ There are numerous instances of leaking unions in plants throughout the 

country—perhaps you have some of them. 

@ “Kewanee” Union advantages require little technical knowledge to 

understand, and at first reading appeal to the practical man: 

(a) Brass to iron thread connection—No corrosion. 

(b) Brass to iron ball joint seat—No gasket. 

(c) 125 pounds compressed air test under water—No defective fittings. 

(d) Solid, three piece construction—No inserted parts. 

(e) Easily disconnected—No force required. 

@ This sounds good to the engineer troubled with leaky unions, and he 

frequently orders a few at once for trial. After the trial there is no other 

union for him than the “Kewanee” Union. 

@ There is absolutely no reason for leaky unions—no engineer needs to have 

such a nuisance. 

@ Just follow the lead of engineers who read about “Kewanee” Unions, 

try a few, then you will use no other than the “Kewanee” Union. 

@ The new booklet, “The Whole Kewanee Family,” is interesting. It’s 

free, but you must ask for it! 

National Tube Company 
General Sales Offices, Frick Bldg., Pittsburgh, Pa. 

° 

_ § ATLANTA DENVER NEW YORK PITTSBURGH SALT LAKE CITY 
DISTRICT SALES OFFICES: { GyiCaco NEW ORLEANS PHILADELPHIA St. LOUIS 

PACIFIC COAST REPRESENTATIVES—U. S. STEEL PRODUCTS CO.—SAN FRANCISCO PORTLAND SEATTLE LOS ANGELES 
EXPORT REPRESENTATIVES—U. S. STEEL PRODUCTS CO., NEW YORK CITY 

““The Union With No Inserted Parts.’’ 

Detail Drawings 
of a 

Four Furnace Single End Scotch Boiler 
together with 

Diagrammatic Pipe 
and Auxiliary Plan 

IN THE BUSINESS CENTER 

used in connection with a 

1250 H. P. TRIPLE EXPANSION ENGINE 

WITH KEY 

Naming and Describing Every Part of the Engine. 

It Will Pay 

You to be Represented 
... Lhe Exhibition Department of the BOURSE 

presents an opportunity to Marine Engine and 

Boat Builders to maintain a permanent exhibit 

in the business center of the city, where they 

will come in contact with Buyers from all over 

the country. Address... 

THE BOURSE, Phila. 

Price, $1.00 Postpaid 

INTERNATIONAL MARINE ENGINEERING 
17 Battery Place, NEW YORK CITY 

31 Christopher Street, Finsbury Square, London, E. C. 
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Bantam Anti-Frietion Co. 
BANTAM, CONN., U. S. A. 

WE MAKE THE BEST 

THE ONLY 

Propeller Thrust 
FOR HIGH SPEED 

Style No. 115. Outside Lip. 

International Marine Engineering 

< 

NEW YORK 

CHICAGO 

business. 
Style No. 116. 

Inside Lip. 

NEW YORK: 136 Liberty Street 

CHICAGO; 153 W. Lake Street 

CLEVELAND: 805 Superior Ave., N.W. 
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DUVAL METALLIC PACKING 

PHILADELPHIA 

is a woven pack- 

ing made of fine 

white alloy wire 

accurately plaited 

in square form. 

It is especially 

adapted for su- 

perheated steam 

and high pressure 

steam and water. 

Easily first 

among packings, 

as are 

FOSTER SUPERHEATERS 

among superheaters. 

POWER SPECIALTY COMPANY 
BOSTON 

SAN FRANCISCO 

If so, write our factory explaining 
conditions and get the opinion of an 
experienced man who has spent years 
of study along this particular line of 

No charge for his service. 

We manufacture the highest grade 
of packing, and prices are surprisingly 
low. Send us a trial order and be 
convinced we can save you money. 

Grandall Packing Gompany 
Factory and General Offices, PALMYRA, N. Y. 

BRANCHES 

BOSTON: 19 High Street 

PITTSBURGH: 7117 Mt. Vernon Street 

KANSAS CITY: 515 Delaware Street 

Branch Factory: BIRMINGHAM, 617 So. 20th Street 
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THE BABCOCK & WILCOX CO: 
NEW YORK AND LONDON 

Forged Steel Water Tube Marine Boilers and 
Marine Superheaters 

STRAIGHT TUBES ACCESSIBLE EXPANDED JOINTS 

LEADING WATER TUBE BOILER FOR NAVAL AND MERCHANT MARINE SERVICE 
DURABLE ECONOMICAL | 

WORKS: 
BAYONNE, NEW JERSEY, U. 8. A. RENFREW, SCOTLAND, PAR S, FRANCB OBERHAUSEN, GERMANY 

MOSHER WATER TUBE 
BOILERS 

THE SIMPLEST AND MOST COM- 
\ . PACT BOILER MADE - 

More than 100,000 Horsepower 

installed in U. S. Naval Vessels alone 

MOSHER WATER TUBE BOILER CO. 
30 Church Street, New York 

E. P. JAMISON & CO., Pacific Coast Representatives 

U. S. S. MAYFLOWER Seattle Tacoma Spokane Portland 

The Private yacht of the President of the United States, fitted with 3000 H. P. of Mosher Water Tube Boilers San Francisco Vancouver, B. C. 

STEAMER “IROQUOIS” which made the trip from Lake Superior to Puget Sound via Strait of 
Magellan and reported ready for service, and has continued that service for six years since. 

Her sister ship made the same trip about a month later and is still giving good service on the samerun. 

The Steamship Company owning both of the above boats built another one called the ‘‘Kulshan”’ 
about a year ago and installed Roberts Boilers which are even a greater success than those in the boats 
first mentioned. 

Ask the man who has used all the other types of Water Tube Boilers, as well as 
the “Roberts,” and be guided by his advice. 

He knows. 
The man who has only used one type does not know, but may be prejudiced. 
If there is no one among your acquaintances who has used more than one type to 

whom you can apply for advice, write us for a list of customers who have used many 
> 

makes, including the “ Roberts,’’ to whom we will be glad to refer you. 

The Roberts Safety Water Tube Boiler Co. 
Telephone 49 112-114 CHESTNUT ST., RED BANK, NEW JERSEY 
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AUTOMATIC |. AEE | INJECTOR 
THE WORLD’S STANDARD BOILER FEEDER FOR OVER A QUARTER OF A CENTURY 

WRITE FOR CATALOG AND SAMPLE COPY OF OUR 80-PAGE MAGAZINE 

PENBERTHY INJECTOR COMPANY, Detroit, Mich., U.S. A. 

POSITIVE AND RAPID BOILER CIRCULATION 
Maintained by our System in either Scotch or Locomotive Types of Boilers 

For particulars address 

ROSS-SCHOFIELD COMPANY, 39 Cortlandt Street, New York 

THE CHarces Warp ENGINEERING Works 
CHARLESTON, WEST VIRGINIA 

WATER TUBE BOILERS, MARINE ENGINES 

LIGHT DRAFT RIVER STEAMERS 

YACHTS 

Steel Boats for Export, “Knock-Down”’ or Sectional 

E BUILD—light—compact—durable— 
\ accessible— sectional BOILERS—for 

all marine purposes. { Our new catalogue 
describes them, tells who has them, shows cuts 
of more than 280 vessels we have equipped. 

Let us mail you one 

ALMY WATER-TUBE BOILER CO. 
PROVIDENCE, R. I. 

McNAB & HARLIN MANUFACTURING COMPANY 
WE wish to call the attention of buyers of Valves for Marine Work, to the 

HIGH CLASS JENKINS DISC VALVES 

we manufacture. ‘They are second te none on the market to-day. Every 
valve is thoroughly tested, is made of the best of materials by skilled 
mechanics with the latest up-to-date machinery. 

We carry a large stock of all sizes, Globe, Angle and Check types, 
thus enabling us to make prompt shipments of all orders. 

Prices and samples submitted upon request. 

50-56 John Street ae oe New York 
: Factory, PATERSON, N. J. 
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ESTABLISHED 1854 

Marine Machinery and 
Over 3,000 Sheriffs’ 

Propeller Wheels 

made to date, of the 

best material and 

castings, give desired 

results. 

MILWAUKEE, WIS., 

SHERIFFS MANUFACTURING CO. 

FR 

oe 

Engines 

Propeller 
Wheels 

H.G. TROUT CO. 
King Iron 

Works 

226 Ohio Street, 

BUFFALO, N. Y. 

BALDT STOCKLESS ANCHOR /4 
Made of the finest quale 

ity of open hearth steel, 

better than forgings. 

Used extensively by the 

United States Navy on 

their battleships and 

cruisers. 

Send for Catalogue 

The ALLEN DENSE-AIR 

ACHINE 
contains no chemicals, only 
air at easy pressure (65 
Ibs.),in pipes. It is placed 
in the engine room and 
attended by the regular 
engineers, while meat room 
and ice-making box and 
galley and pantry refrig- 
erators are at their usual 
places. 

Steam Yachts 
Electra, Nourmahal, May, 
Josephine, Virginia, 

a Thespia, Dorothea, Felicia, 
Aloha, Attaquin, Nydia, 
Alcedo, Enterprise, Alvena, 
Margaret, Kenawha, Pan- 

tooset, Rheclair, Aztec, Lorena, Constant, Riviera, 
Czarina, Rambler, Apache, Dreamer, Emrose, Sultana, 
Visitor II. 

More than 250 are in active service on U. S. and foreign men-of- 
war, steam yachts and merchant steamers in the tropics. 

H. B. ROELKER 
41 Maiden Lane, New York 

KATZENSTEIN’S 

Metallic Packings 
Of different designs for stuffing 
boxes of engines, pumps, etc. 

Flexible Tubular Metallic 

Packing for Slip Joints 
on Steam Pipes...... 

L. KATZENSTEIN & CO. 
General Machinists’ and 
Engineers’ Supplies.... 

358 West St., New York, U. S. A. 

STOW MFG. CO., BINSHAMTON, N.Y. 
Established 1875 

INVENTORS AND LARGEST MFRS. IN THE WORLD OF THE 

STOW FLEXIBLE SHAFT 
FOR ALL PURPOSES 

Our Combination of FLEXIBLE SHAFT and MULTI-SPEED ELECTRIC 

SELIG SONNENTH AL & HL] MOTOR is almost indispensable on any vessel having an Electric Current, for portable 

*" DRILLING, TAPPING, REAMING, etc. It can be easily transported to any patt of the 

35 Queen Victoria Street 

London, Eng. 

same, and repairs made in a fraction of the time required by hand. Correspondence solicited. 

WRITE FOR CATALOGUE AND PRICE LIST 
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We offer 

You 

Protection ! ! 

Secure under the shadow of our Ancient 
Stronghold WE lay claim to a measure of 
PROTECTION. Can YOU say the same 
of your SHIPS, your BOILERS and your 
SE? —————— 

Are your DECKS secure against the Inroads of Water P 

Have you PITTING or INCRUSTATION in your Boilers P 

Does your Polished STEEL WORK Never Rust? 

5 MARINE GLUE, 

| ELASTIC CEMENT, 
ANTI-CORROSIVE 
VARNISHES, 

you as a PROTECTION against the ravages of Rust and Water. 

Sole Proprietors and Manufacturers, 

W. G WALKER & SONS, 

PITCHES, 

Have stood the Test for Half-a-Century. We commend them to 

DUFF STREET, 

FE. DINBURGH 

ALLAN’S PATENT 
comprenensive WOOD WORKER 

Gold Medal 

awaeal IS. BEST because 
Japan-British Simplest 

Pree ne Handicst, and 
most powerful. 

For Core-boxes, 

Patterns, and 

general work. 

Grooving at any angle, 
half-lapping, etc. 

Saves 

80-90 % 

cost and 

labour. 

Accurate 

and 

Finished 

Work. 

RR. S. ALLAN & Co. 

GATESHEAD-ON-TYNE. 

DECEMBER, IOIT. 

OUR NEW HIGH SPEED 

REDUCE Hack Saw MACHINE 
COSTS . cea 

Capacity 7iin. x 64 in. Auto. Stop. 

Auto. Trip. 

ALL HANDLES IN FRONT. 

6 OTHER PATTERNS MADE. 

PERKIN & Go., Ltd., Whitehall Works, 
LEEDS, ENGLAND. 

Cuts 13 in. Square Steel Bars 

Auto. Pump. 

3rd EDITION 
Re-written, Up-to-date and Enlarged 

NOW READY 

‘THE MARINE STEAM TURBINE’ 
By J. W. SOTHERN, M.I.E.S, 

Contains comprehensive illustrated descriptions of the 
Parsons and Curtis type Marine Turbines, together with 

constructive and general practical data. 

200 ILLUSTRATIONS Price 12/6 net. 

7th Edition. NOW ON SALE. Price 10/6 net, 

‘“VERBAL” NOTES & SKETCHES 
FOR MARINE ENGINEERS. 

640 Pages. 5I5 Illustrations. 
By J. W. SOTHERN, M.I.E.S. 

Author, ‘‘ Marine Indicator Cards,” etc. 
ENLARGED, RE-WRITTEN AND  RE-ILLUSTRATED. 

Acknowledged to be the most practical book published on Verbal and Elementary 
Questions; is also invaluable as a general reference work for Marine Engineers of 
all grades. 

=| CALLENDER’s |] 
BITUMINOUS 

SOLUTION 

A natural mineral rubber paint. 

Unaffected by sea water. 

Best for Yachts. 

Stands vibration and exposure to 

sea spray. 

Protects steel of ships, piers, 

pontoons, etc. 

GEORGE M. CALLENDER & CO., Lto., 
25, Victoria St., Westminster, S.W. 

Telegrams: ‘‘QUARRIABLE, LONDON.” 

CONTRACTORS TO 

THE ADMIRALTY, 

H.M. WAR OFFICE, 

H.M. OFFICE 
OF WORKS. 

AGENCIES AT ALL 

THE PRINCIPAL 

PORTS AT HOME 

AND ABROAD. 

When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 



DeceMBER, tO1t. International Marine Engineering < 

SO EASILY APPLIED! 
SO EXACTLY ACCURATE! 

VS X \ \S 
_ | 

We are successful in selling S.E.A. rings in 

all countries simply because S.E.A. rings are 

successful. in fulfilling labour saving—friction saving — 

rod saving—and packing saving claims! There’s logic 

as well as good mechanics at the back of this state of affairs ! ty, 
We specialise in rod and ram packings. Isn't it worth your 

while to utilise our services? We find it pays us to go to 

specialists and not buy old-fashioned goods or devices. That’s 

our policy, and it leads to economical results. 

have made profits and effected savings from waste friction for other 

firms—why not accept our offer to make a profit for you? We can 

do it—that is our special study—and also a tributary reason why 

the sale of S.E.A. rings increases. 

Send trial order for a set of S.E.A. rings to exactly fit your rod. 
——_ Payment when and ff satisfied } ———————_ 

RONALD TRIST & Co., Ltd. 
Coronation House, 4 Lloyd’s Avenue, E.C. 

And 62, Robertson Street, Glasgow. 

y 

y 
Nk 

FACSIMILE OF S.E.A. RING. 

27 
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ASPINALL’S patent “MARINE” ENGINE GOVERNOR 
PREVENTS RACING AND BROKEN SHAFTS. 

Adopted by all the Leading Lines, including— 

P. & O. Co. Pacific S. N. Co. Compagnie Generale Austrian Lloyd. 

> 

anne ae = : Union Castle. Royal Mail S. P. Co. Transatlantique. Southern Pacific Co. 
M2974 7 eo i Gunard. Hamburg-American. Compagnie Nippon Yusen Kaisha, 
\SEATENTFES ghtVERPOOL: =) i White Star. North German Lloyd. Generale Italiana. etc., etc. Wy. 

Fitted to over 2,O@OO Modern Steamers. 
Including the NEW WHITE STAR LEVIATHANS— 

“OLYMPIC” ana “TITANIC.” 
TELEGRAMS: “‘ VELO, LIVERPOOL.” FOR PARTICULARS APPLY TO 

ASPINALL’S PATENT GOVERNOR GO., 7, Strand Street, LIVERPOOL. 
AGENTS: GLASGOW—A. BROWN & Co., 233 Se Vincent St.; NEWCASTLE-ON-TYNE—H. M. WILSON. Baltic Chambers, Quayside ; 

LONDON and SOUTHAMPTON — . CLIFFORDE PERKINS (Lester & Perkins), 6, Billiter St., London, E.C. 

Marine Engineers and Students @ 

Practical T is devoted exclusively to the practical side of Marine 
Engineering and is especially intended for operative @ 

M a | a | nh e engineers and students of the subject generally, and partic- 
ularly for those who are preparing for examinations for Marine 

E n 5 n = n Engineers’ licenses for any and all grades. 
] e e r 1 The book is illustrated with nearly four hundred and fifty diagrams and cuts made especially for 

the purpose, and showing the most approved practice in the different branches of the subject. The 
text is in such plain, simple language that any man with an ordinary education can easily understand it. 

Price, $5.00 (21/-) 

Internal Combustion Engines FOR SALE BY 

Steam Turbines Oil Fuels INTERNATIONAL MARINE ENGINEERING 
Marine Producer Gas Plants | 17 Battery Place, New York 31 Christopher St., Finsbury Square, E. C., London 

with additional chapters on 

Third Edition of This book is written for 

yon Sa 

L. SMIT & Co's.| TeReeNwooD & BATLEY, 
SLEEPDIENST, Ltd. Soe oe 

(HS an matvasel Company: Engineers & Machine Cool Makers. 
esactran Sl ROTTERDAM. 

De Laval Steam Turbines, 

Turbine-Dynamos, Turbine-Pumps, 

and Turbine=Fans. 

UNEQUALLED FOR SHIP LIGHTING. ‘| 

. . . fficient. Rellable. Towage of Dredgers, Docks, Ships, eat Peri Aart ellaple A 
, rite for Catalogue— 

etc., to any port of the world. i No. 13.—General description of De Laval Turbine. | 
No. 14.—Turbine-Motors. 

} No. 15.—Turbine-Dynamos and Alternators. 

oS 99 DEBE DEL 
When writing to advertisers, please ci INTERNATIONAL MARINE ENGINEERING. 

11 OCEANGOING TUGS RANGING FROM 1,500 TO 400 1.H.P. 

es 
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8 60 Grand Prix 

a Naval Exhibition 

Bordeaux, 1907. 

De ieee 
TravE Mark: 

CRAYFORD, LONDON. 
: “HEZZANITH, 
STABLISHED 1845. 

Cables and Telegrams: Codes: arr Ta eRe : 

Poraris, LONDON. ABC 5th Ed. Gold Medal Spe be peer es 

HEATH, CRAYFORD. “ Hezzanith.” Engine Room Telegraph Apparatus of Best Quality. 
Patent Naval Exhibition 

Engine Room 

Telegraph Apparatus of Best Quality. 
“Hezzanith’’ Binoculars. London, 1905. 

CATALOGUES FREE ON APPLICATION. 

Binnacles & Compasses ‘*Minerva”’ 
**Hezzanith ”’ : **Hezzanith’’ Mark I. ‘*Hezzanith’’? Mark II. 

of every description. Atmospheric Sounding Machine. 
Sounding Machines: Patent Binnacles and Compasses. 

Please specify ““HEZZANITH” Instruments in Outfits and Replacements. 

DREDGING PLANT, | 
} | FLOATING CRANES, 

| COAL BUNKERING VESSELS. 

| 
i 

—eEeEeeee 

Apply tO saa 

WERF GUSTO 
FIRMA A. F. SMULDERS, 

SCHIEDAM (HOLLAND.) 

: 

| 
oo 

8 

Telegrams: 

; ““ASMULDERS, SCGHIEDAM.’’ 

0 G2 GEE © GEEZ @ GHEE GD) CED © CLAD © CIID ED "et 
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> aE SERE TESS 
R SmootH ON 

INSTRUCTION Book 
0 

FREE "Bet 
Send For It To-day 

@ This book should be within instant reach 
of every engineer. It tells clearly, by photo- 
graph and formula, how to use the well-known 
Smooth-On Iron Cements in repairing boilers, 
engines, castings, tanks, joints, etc. 
@ Used according to instructions, Smooth-On 
Cements will save more actual time and money 

DeEcEMBER, IO1I. 

aner, ( 
CEDERVALL'S PATENT 

PROTECTIVE 
LUBRICATING BOXES 

For Propeller Shafts. 

GHAPT RUNNING IM OIL NO BRASS 

Gano CONSEQUENTLY NO CORAD 

a le 
Mdipy 

EXPORTED TO ALL PARTS OF THE WORLD. 

diction ors Lhese Boxes have been Highly Satisfactorily Applied to Men of 
“enginax oo» War of several Nations and Merchant Steamers (with Shafts 

ranging from 3in. to 18iin. in diameter). 

Old Stern Tube Arrangements can be altered for application — 
: : : : of this Lubricating Box at a very Nominal Cost. 
in the engine and boiler room than any single e : 
product manufactured. Their uses are innumer- 
able, and their repairs absolutely permanent. 

SMOOTH-ON MFG. CO., 
572-574 Communipaw Ave., Jersey City, N.J. 

Chicago: 231 North Jefferson Street 
San Francisco: 94 Market Street 

London: 8 White Street, Moorfields, E. C. 

MANUFACTURERS: 

F, R. GEDERVALL & SONER, 
GOTHENBURG (Sweden). 

Agents :— 

England, East Coast: Jos. Johnson, Newcastle-on-Tyne. England, 
West Coast: Maxton & Sinclair, Liverpool. Scotland and Ireland : 
John G. Kincaid & Co., Ltd., Greenock. Bergen: C. Dahm. 
Haugesund: Fritjof Eides Eftfg. Stavanger: D. Balchen. 

(<email sets + | 

ee ean 

ISHERWOOD SYSTEM OF SHIP CONSTRUCTION |. 
MEANS —— 

INGREASED STRENGTH 
INGREASED GAPAGITY FOR BALE GOODS 
INGREASED D.W. GARRYING CGAPAGITY 
IMPROVED VENTILATION 
REDUGED GOST OF MAINTENANCE 
REDUCED VIBRATION. 

OF VESSELS. SUITABLE FOR ALL TYPES 
RESULTS TO DATE— 

99 VESSELS, REPRESENTING ABOUT 381,000 GROSS REGISTER TONS, 

BUILT OR BUILDING 

BY 32 SHIPBUILDERS FOR 53 SHIPOWNERS. 

FOR PARTICULARS APPLY TO 

J. W. ISHERWOOD, 
ZETLAND BUILDINGS; MIDDLESBROUGH, ENGLAND. 

Or to S. C. CHAMBERS & CO., 3, King Street, LIVERPOOL, ENG. 

Telegraphic Address: 

‘*TSHERWOOD,’’ MIDDLESBROUGH. 

30 
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Motor Boats| 
By Dr. W. F. DURAND 

HIS is the only book which covers the subject of 
motor boats from a scientific and engineering point 
of view. It is written in such simple language a 

that any man who knows anything about motor boats - Deck Pillars, = Yor 
can understand every word of it. : yx : LIGHT, 2 

It deals with the following subjects: mY Boats’ Davits, Masts, PUBTICURTU, iB 1 

G lem of the Motor Boat . - 162 
Tiaiitersal Combustion Engine. General Principles i Defence Booms, = ECONOMICAL Ye 

Re a cea Sonic) Substitutes for 0 r oy ° 

The Boat—Form Below Water and Above eX Derricks, all in Solid Articl Vox 
Wie Design of Form ye olid Articles. VX 
ractical Boat Construction Weldless Steel val 

Laying Down and Assembling 
Power and Speed 
Propeller Design 
Endurance and Radius of Action 

Wa Mannesmann Highest Awards yAX| 

Troubles, and How to Locate Them WA at Franco-British |. 
Racing Rules and Time Allowance i VX Tubes, etc., Exhibition in 

Ba \/e . ° 

APPENDIX is YX 
etc. = = 

Use of Alcohol as Fuel for Gas Engines 
Kerosene Engines as Developed Up to Date 

1 The British Mannesmann i 

ye Tube Co. ta. fl 

Yo 

210 Pages, 6.x 8% Inches. Price, $150. 6/35 

ax SALISBURY HOUSE, LONDON, E.C. 

f a Works: LANDORE, R.S.0., SOUTH WALES. 

Pvcgausnengna zo: snetauzdatanatuavel 

‘SS TAN DARD’? MOTORS 
For Commercial Service 

International Marine Engineering | 
Christopher St.,Finsbury Sq. Whitehall Bldg.,17 Battery PI. 

LONDON, E. C. NEW YORK CITY 

Are now being used in Coastwise Schooners, Fishing 
Schooners, Tow Boats, Oyster Dredge Boats, Freight 
and Passenger Service. 

Built in sizes from 12 to 2,000 H. P. 

We invite correspondence as to your requirements; 
are always pleased to submit estimates, etc. 

WRITE FOR CATALOGUE 

THE STANDARD MOTOR CONSTRUCTION CO. 
UE a Pe atiios Meee i No. 180 WHITON ST., JERSEY CITY, N. J., U.S. A. 

MIETZ WEISS 

MARINE OIL ENGINES 
2 to 600 H.P. 

Simplest, Safest and Most Reliable and Economical Marine Engines 
on the Market 

Use Kerosene, Fuel Oil, Crude Oil and Alcohol 
150,000 H.P. IN OPERATION 

OIL ENGINES FOR STATIONARY POWER PURPOSES 
SEND FOR CATALOGUE 

A. MIETZ, 130 Mott Street, New York 

When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 
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With the 

Announcement NATIONAL 

The new BUFFALO BOOK is now H E L M E T 

on the press. YOU CAN FIGHT FIRES 
It contains something of interest | IN THE HOLD 

to You. At close quarters, or if you have 
an ammonia refrigerating plant 

Write for it at once, otherwise the use of this Helmet precludes 
. the possibility of serious accident 

you may neglect it. from ammecenia fumes. Write to- 
day for full information. 

We want you to have this book 
because it will make you long to be S. F. HAYWARD & CO. 
a BUFFALO Owner. Selling Agents 

i 39 Park Place New York 
You need it even though you have . c ew Yor 

no immediate intention of buying 

an engine. 

It tells all about the new models, 
and the refinements of design which 
mark the I912 BUFFALOS. 

It tells the whole story of the That Invention 
most efficient engines on earth. 

For information how to do it 

Whe oy if Cora: Serre inquire of Delbert H. Decker, 

goo F St., Washington, D. C. 

BUFFALO GASOLENE MOTOR CO. ie Ce eae 
1209-21 Niagara St. - - Buffalo, N. Y. 

THE WILLSON FLARE LICHT . 
SOOO Candie Power i2 Hours at 5 Cents Per Hour 

SRSA, a 

\ 

‘UNITED STATES MARINE SIGNAL, COMPAN 
JOHN J. McGANN, Manager 170 BROADWAY, NEW YORK 

WRITE FOR PRICES 

32 
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““A MOTOR THAT MOTES* 

THE BRIDGEPORT ,., .22:2cer0r2 wotor company 
Send for “Motor Facts.” BRIDGEPORT, CONN., U.S.A 

WE SELL ALL BOOKS ON MARINE ENGINEERING NOT OUT OF PRINT 
ERNATIONAL MARINE ENGINEERING 

London: Christopher Set ets Square, E. C. New York: Whitehall Building, 17 Battery Place 

is the Most Important Part of Your Boat 
The Propeller THE BEST IS NONE TOO GOOD 

ADJUSTABLE PITCH and REMOVABLE BLADE PROPELLERS 

WILLIAM T. DONNELLY, 17 Battery Place, New York 
WRITE FOR CATALOGUE 

Only Dry Dock on Atlantic Coast 
SOUTH OF NEWPORT NEWS 

4500 TONS LIFTING CAPACITY 

Two Marine Railways—One 1200 Tons, One 500 Tons 
All kinds of Repairs done with despatch Constant working force of 300 men 

MERRILL-STEVENS COMPANY, Jacksonvile, Fla. 

Newport News Shipbuilding & Dry Dock Co. 
WORKS AT Ne bore NEWS, VA. (02 Hampton Roads) 

Equipped with three large Basin Dry Docks eH ne soa etes dimensions: SHOPS are equipped with modern machinery capable of doing 

No. 3 the largest work required in ship construction. Tools driven 
aac uvecaes BS CO OR area 9 610 feet. 827 fe feet. eae feet. | by electricity and compressed air used in constructing and repair- 

Hokie sal INO} piolcabsocoooucadooocr “ : : TUGe CLANS ee as dee 50 a0 « 62. « ing vessels. For estimates and further particulars address 

Draught of Waterover Sill;...... 3.5. 25 “* 30 “| 24. W. A. POST, President, 3O Church St., New York 

Marine Work of FORE RIVER 

oo oreo SHIPBUILDING Co. 
The Moran Company’s large ship- Established 12884. Incorporated 1904. 

building plant is devoted to the design, Shipbuilders and Engineers 

construction and repair of all classes of War and Merchant Vessels 

steel ships, barges and boats. é A 3 
se Curtis Marine Turbines 

THE MORAN COMPANY Holland Submarine Boats 

Slate Sy Ca Sits Office and Works: QUINCY, MASS., U.S.A. 

TIETJEN @ LANG DRY DOCK CO. 
HOBOKEN, N. J. 

Nine Dry Docks: 600, 800, 1,000, 1,200, 1,400, 1,800, 2,000, 6,000, 10,000 Tons 

General Repairs on Wooden and Iron Vessels 

17th STREET «2 PARK AVENUE 

Telephone 700 Hoboken HOBOKEN, N. J. 
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The Bronze Spherical Seats 
in combination with Malle- 
able Pipe Ends give the 

DART 
BATH IRON WORKS 

LIMITED 

BATH, MAINE 

Shipbuilders 2 Engineers 
LICENSEE FOR 

Parsons Marine Turbines 
Normand Express Water Tube Boilers 

PATENT UNION 

a distinctive feature which 
% 7 has been unequalled. It is 7a q 
74 the acknowledged leader. 

E. M. DART MFG. CO. 
Providence, R. I. 

CANADIAN FACTORY 
DART UNION CO., Ltd. 

Toronto 
Particular attention given to high speed requirements 

Estimates furnished 

Twist Drills and Tools 
Battleship Engines require high class tools in their con- 

struction. ‘“‘Morse’’ Tools are in every way adequate. 
TURBINE STEAMSHIPS YALE AND HARVARD 

W. & A. FLETCHER CO. 
PARSON’S MARINE TURBINES Morse Twist Drill and Machine Co. 

Marine Engines, Boilers and Machinery of all Kinds 

Contractors for Vessels Complete. HOBOKEN, N. J. NLDA LADIDYROUSD), LLUANSIS 

NOW! REA Dy 

MARINE ENGINE DESIGN | Cold Storage, Heating and 
Including the Design of Turning and Reversing Engines Ventilating on Board Ship 

By E. M. BRAGG By S. F. WALKER 
Assistant Projessor of Marine Engineering and Naval Architecture, 

University of Michigan CONTENTS 
CONTENTS Cotp Storace. The Cold Storage Problem. Methods of Cooling 

i : 3 5 the Cold Chambers. Methods of Cooling the Air. Leading the 
The Heat Engine. Calculations for Cylinder Diameters and Stroke. | Cooled Air into the Cold Chambers. How the Low Temperature of 
Strength of Materials and Factors of Safety. Cylinders. Pistons. | the Brine or Refrigerant is Produced. ‘The Condenser. Lubrication 
Cylinder Covers. Calculations for Cylinders and Pistons. Maximum ]} and Stuffing Boxes of Compressors. Absorption Machines. Cir- 
Load on Reciprocating Parts. Piston Rods. Allowable Pressure on | culating Pumps. How Refrigerating Apparatus is Measured. 
Bearing Surfaces. Crosshead Blocks. Slipper. Calculations for | Power Required for Refrigerating Apparatus. Cooling Water. 
Piston Rod, Crossman and Slipper. Connecting Rod. Crank Shaft | form of Apparatus for Use on Board Ship. Other Applications of 
Formula, Lloyds’ Rules for Shafting. Bureau Veritas Rules for | Refrigeration on Board Ship. Cooling Magazines and Officers’ and 
Shafting. American Bureau of Shipping Rules for Shafting. Crank Mens’ Quarters. Faults. Hrarmyc. Special Requirements on 
Shaft Proportions. Maximum Loads on Main Bearing. Engine | Board Ship. Difficulties. Methods of Heating Available. Hot 

Bed. Main Bearing Caps. Engine Frame. Calculations for Crank Water, Steam, Air, Combined Air and Steam Radiator. The Ther- 
Shaft and Main Bearings. Steam Speeds and Valve Diagrams. | motank System. ‘The System Applied to the S.S. Lusitania. Heat- 
Location of Center Links of Cylinders. Calculations for Steam | jng by Electricity. Regulating Heat Delivered by Electric Heaters. 
Speeds, Valves, Receiver Pipes and Distance between Cylinder | Venrrratinc. Ventilation by Heating and Cooling. Ventilation 
Centers. Piston Valve, Slide Valves and Valve Gear. Calculations }| of Laboratories and Cattle Spaces. Fans. Size and Power Required. 
for Drag Rods, Eccentric Rods, Links, Eccentrics, Eccentric Straps Testing Air Current. Estimating Heat Required. Apparatus 
and Reverse Shafts. Turning Engine Design. Reversing Engine | Rstimated to be Required for Heating the Different Saloons, State 

Design. Cabins, etc. Cost of Furnishing Heat Required. 

175 Pages. 4%x8. Illustrated. Cloth, NET, $2.00 275 Pages. 5%4x8. Illustrated. Cloth, NET, $2.00 

D. VAN NOSTRAND COMPANY, Publishers and Booksellers 
23 MURRAY and 27. WARREN STREETS ° - ° NEW YORK 
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Third Edition 

of 

PRACTICAL MARINE ENGINEERING 
Contains additional chapters on 

Oil Fuel 

Steam Turbines 

Internal Combustion Engines 

Marine Producer Gas Plants 

This book is written for 

MARINE ENGINEERS AND STUDENTS 

EE is devoted exclusively to the practical side of Marine Engineering 
and is especially intended for engineers and students, and for 

those who are preparing for examinations for Marine Engineers’ 
licenses for all grades. 

PART I.—Covers the practical side of the subject, giving 
a great deal of detail regarding marine engines and all that 
appertains to them, together with much information regarding 
auxiliaries. 

PART II.—Covers the general subject of calculations for 
marine engineers, and furnishes assistance in mathematics to 
those who may require such aid. 

PART III.—Covers the latest and best practice in Internal 
Combustion Engines, Steam Turbines, Oil Fuel and Marine 
Producer Gas Plants. 

The book is illustrated with nearly four hundred and fifty 
diagrams and cuts made especially for the purpose, and showing 
the most approved practice in the different branches of the subject. 
The text is in such plain, simple language that any man with an 
ordinary education can easily understand it. 

PRICE, $5.00 (21/-) 

FOR SALE BY 

INTERNATIONAL MARINE ENGINEERING 
17 Battery Place New York 31 Christopher St., Finsbury Square, E. C., London 
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+ A PERFECT LOG 
The Schuette Recording Compass 

will keep an accurate automatic record 
of how your ship is steering. 

It will show what course you were 
steering and the exact time when the 
course was changed. 

Write for descriptive booklet. 

SCHUETTE RECORDING COMPASS CO. 
MANITOWOC, WIS., U. S. A. 

HEATH & CO., Ltd.; Nautical Instrument Manufacturers, Crayford, London, 
Sole Agents for Great Britain. Complete instrument in stock. London 
showrooms: 2 Tower Royal, Cannon Street, London, E. C. 

WM. ROWEKAMP, Engineer, Agent, Lappenbergsallee 4, Hamburg, Germany. 
Complete instrument in stock. 

TAKATA & CO., Agents, Tokio, Japan. Complete Instrument in stock. 

JOHN BLISS & CO., Eastern Agents, Nautical Instruments, 128 Front Street, 
New York. Complete instrument in stock. 

GEORGE E. BUTLER, Western Agent, Nautical Instruments and Watch Maker, 
Alaska Commercial Bldg., San Francisco. Complete instrument in stock. 

MARINE ENGINE DESIGN 
Including the Design of Turning 

and Reversing Engines 

By E. M. BRAGG 
Assistant Professor of Marine Engineering and Naval 

Architecture, University of Michigan 

CONTENTS 
The Heat Engine. © Calculations for Cylinder Diameters and 
Stroke. Strength of Materials and Factors of Safety. Cylinders. 
Pistons. Cylinder Covers. Calculations for Cylinders and Pistons. 
Maximum Load on Reciprocating Parts. Piston Rods. Allow- 
able Pressure on Bearing Surfaces. Crosshead Blocks. Slipper. 
Calculations for Piston Rod, Crossman and Slipper. Connecting 
Rod. Crank Shaft Formula. Lloyds’ Rules for Shafting. Bureau 
Veritas Rules for Shafting. American Bureau of Shipping Rules 
for Shafting. Crank Shaft Proportions. Maximum Loads on 
Main Bearing. Engine Bed. Main Bearing Caps. Engine Frame. 
Calculations for Crank Shaft and Main Bearings. Steam Speeds 
and Valve Diagrams. Location of Center Links of Cylinders. 
Calculations for Steam Speeds, Valves, Receiver Pipes and Dis- 
tance between Cylinder Centers. Piston Valve, Slide Valves and 
Valve Gear. Calculations for Drag Rods, Eccentric Rods, Links, - 
Eccentrics, Eccentric Straps and Reverse Shafts, Turning Engine This will identify our representative 
Design. Reversing Engine Design. Mr. H.N. DINSMORE 

175 Pages. 4%x7%. Illustrated. Cloth, NET, $2.00 i aT: HM 
RU who is authorized to take subscriptions in any part 

FOR SALE BY of the United States and Canada, to collect tie 
i i 7 1 money due for new subscriptions and renewals, an 

International Marine Engineer Ing to receipt for same in our name. His mail should 
Whitehall Bldg.,17 Battery Pl. Christopher St., Finsbury Sq. be sent to 37 West Tremlett Street, Boston, Mass. 

Teo ena on ee asics International Marine Engineering 
17 BATTERY PLACE, NEW YORK 
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U. S. TORPEDO BOAT DESTROYERS 
“FANNING” “STERRETT” 

“PERKINS” “TERRY” 

SROE”’ “WALKE” 

are each equipped with 

three-bladed 

ONE. 
ETA 

PROPELLERS 
Monel Metal Propellers stand up to the terrific high speeds of Torpedo Boat;Destroyers with minimum distortion. 

They withstand the shocks better than manganese bronze, and retain their polish longer, their finish being similar to 
pure nickel. Merchant ships as well as naval ships are equipped with Monel Metal propellers. Quotations are 
made on any size up to 27,000 lbs. weight in one piece. 

“see RUGGLES-COLES ENGINEERING CO. ‘*¢,;" 
General Agents for The Bayonne Casting Co. 

Chicago Office, McCormick Building 

3 ALUMINO VANADIUM. 
BUYERS DIRECTORY American Vanadium Co., Pittsburg, Pa. 

ACCESSORIES, BOAT—See BOAT ACCESSORIES. AMMETERS—See ELECTRICAL INSTRUMENTS. 

ACCUMULATORS, HYDRAULIC. 
Niles-Bement-Pond Co., New York. DIS NG RECSoBeston Mass: 

AIR A810), ROS, ae (Combined). AMMONIA PROOF HELMETS 
avidson, 0. ew Yor D 

Wheeler Condenser and Engineering Co., Carteret, N. J. Hayward, S. F., & Co., New York. 

AIR COMPRESSORS. ANCHORS. Rayan , ; 
Independent Pneumatic Tool Co., Chicago and New York. BES el) We Sp Philadelphia, Pa. 
Norwalk Iron Works, South Norwalk, Conn. aldt Anchor Co., Chester, Pa: 

ANCHOR TRIPPERS. 
AIR Pose Co., New York. American Ship Windlass Co., Philadelphia, Pa. 

Schutte & K6rting Co., Philadelphia, Pa. ANTI-FRICTION METAL. 

AIR COUPLINGS. Hyde Windlass Co., Bath, Msi 
Katzenstein, L., & Co., New York. Independent Pneumatic Tool Co., Chicago and New York. PHOSHHGEER conse NS melt Com Philadel hive « phia, Pa. 

National Tube Co., Pittsburg, Pa. : Rageies! Coles maeinecrine, Co., -» New York. ; 
AIR DRILLS. | a ier coals ae Lf Vanadium Metals Company, Pittsburg, Pa. 

ndependent Pneumatic Tool Co., Chicago an ew York. 
Norwalk Iron Works, South Norwalk, Conn. ANTI-RUST COATINGS. 
Wheeler Condenser and Engineering Co., Carteret, N. J. Ferdinand, L. W., & Co., Boston, Mass. 

4 APPARATUS (MARINE GLUE MELTING). 
AIR HAMMERS—See PNEUMATIC TOOLS. Rerdeenas L. W., & oe Boston, ING) 

AIR HOISTS. ASBESTOS— ERING; al PACKING, 
Independent Pneumatic Tool Co., Chicago and New York. S enon = aa NORHAM (ONY SB CED Cz 

AIR HOSE. A BESTOS. 
Independent Pneumatic Tool Co., Chicago and New York. SNSETEISINOIS ANCES INE Sic9 PANS INNES NITES 

ASH HOISTS. 
AIR MOTORS. Chase Mines C9 Cleveland, Ohio. 

Independent Pneumatic Tool Co., Chicago and New York. Davidson, M. T., Co., New York. 
ae Windlass to., Bath, Maine. 

AIR PUMPS. res illiamson Bros. Co., Philadelphia, Pa. 

avidson, o., New York. 7 
Wheeler Condenser and Engineering Co., Carteret, N. J. ASO SOE Washington, D. C 

’ o > . U. 

ALARMS—See WATER GAUGES AND ALARMS. AUTOMATIC INJECTORS. 

Lunkenheimer Co., Cincinnati, Ohio. 
Ole PRON ES “, Penberthy Injector Co., Detroit, Mich. 

ise Racnvewa Yer AUTOMATIC TOWING MACHINES—See TOWING MACHINES. 
ENELLONES SST Ge eee “ AUTOMATIC WATER GAUGES—See WATER GAUGES. 

TELE Tas Nea pee eae Vie ka BABBITT METAL—See ANTI-FRICTION METAL. 
ALUMINUM CASTINGS. BALL BEARINGS—See THRUST BEARINGS. 

Lunkenheimer Co., Cincinnati, Ohio. 
Vanadium Metals Company, Pittsburg, Pa. BARGES—See SHIPBUILDERS. 
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AMERICAN GASACCUMULATOR COMPANY 
PHILADELPHIA wu:s.a. Perry Bldg. 

Manufacturers of AGA Lighthouse Apparatus (Dalen Patents) 

BATH TUBS—ENAMELED IRON, PORCELAIN. 
Sands, A. B., & Son Co., New York. 

BEARINGS—See ANTI-FRICTION METAL; also THRUST BEARINGS. 

BELLS. 
Hayward, S. F., & Co., New York. 
National Tube Co., Pittsburg, Pa. 
Vanadium Metals Company, Pittsburg, Pa. 

BELTING—See RUBBER BELTING. 

BENCH TOOLS. 
Billings & Spencer Co., Hartford, Conn. 
Pratt & Whitney Co., New York. 
Starrett, L. S., Co., Athol, Mass. 
Williams & Co., J. H., Brooklyn, N. Y. 

BENDING MACHINES, KEEL PLATE OR GARBOARD. 
Niles-Bement-Pond Co., New York. 

BENDING ROLLS—See ROLLS. 

BILGE PUMPS—See PUMPS. 

BITTS. 
American Ship Windlass Co., Philadelphia, Pa. 
Hyde Windlass Co., Bath, Maine. 

BLACK PRINT PAPER. 
Frey, Louis, & Co., New York. 

BLOWERS. 
American Blower Co., Detroit, Mich. 
De Laval Steam Turbine Co., Trenton, N. J. 
General Electric Co., Schenectady, N. Y. 
Kerr Turbine Co., Wellsville, N. Y. 
Sirocco Engineering Co.—See American Blower Co. 
Sturtevant Co., B. F., Hyde Park, Mass. 
Terry Steam Turbine Co.. Hartford, Conn. 

BLOW-OFF VALVES—See VALVES. 

BLOWERS, SOOT—See SOOT BLOWERS. 

BOAT ACCESSORIES. 
Ferdinand, L. W., & Co., Boston, Mass. 
International Acheson Graphite Com Niagara Falls, N. Y. 
Welin Davit and Lane & DeGroot Co,. Consol., Long Island City, N.Y. 

BOAT BUILDERS—See LAUNCHES AND YACHTS. 

BOAT DAVITS—See DAVITS. 

BOAT FITTINGS. 
Ferdinand, L. W., & Co., Boston, Mass. 
Ruggles-Coles Engineering Co., New York. 
Vanadium Metals Company, Pittsburg, Pa. 
Welin Davit and Lane & DeGroot Co., Consol., Long Island City, N. Y. 

38 

The United States Lighthouse 
Bureau has installed the 

AGA SYSTEM 
at many of their most import- 
ant light stations, among 
which are these well-known 
lights: Scotland Lightship, 
Frying Pan Shoals Lightship, 
Cornfield Lightship, Northeast 
End Lightship, ete. 

The New Ambrose Channel 

New York Harbor 

is lighted by 

AGA BUOYS 
Other AGA Buoys are estab- 
lished at Nantucket Shoals, 
Point Judith, Montauk Point, 
Brigantine Shoals, Winter 
Quarter Shoals, Fenwick Is- 
land Shoals, Chesapeake Bay, 
Charleston Harbor, Hetzel 
Shoals, etc., etc. 

AGA BEACONS 
and Buoys are in Use All 

Over the World 

BOATS—See LIFE BOATS; also LAUNCHES AND YACHTS. 

BOILERS—Also see ENGINE BUILDERS—also SHIP BUILDERS. 
Almy Water Tube Boiler Co., Providence, R 
Babcock & Wilcox Co., New York. 
Bath Iron Works, Bath, Maine. 
Griscom-Spencer Co., New York. “ 
Hyde Windlass Co., Bath, Maine. 
Kingsford Foundry & Machine Works, Oswego, N. Y. 
Moran Co., The, Seattle, Wash. 
Mosher Water Tube Boiler Co., New York. 
Robb Engineering Co., South Framingham, Mass. 
Roberts Safety Water Tube Boiler Co., Red Bank, N. J. 
Ward, Chas., Engineering Works, Charleston, W. Va. 

BOILER CIRCULATORS. 
Ross Schofield Co., New York. 
Schutte & K6rting Co., Philadelphia, Pa. 

BOILER COMPOUNDS. 
Johns-Manville, H. W., Co., New York. 

BOILER COVERING—See NON-CONDUCTING COVERING. 

BOILER FEEDERS—See FEED-WATER REGULATORS. 

BOILER-FLUE AND TUBE CLEANERS. 
Diamond Power Specialty Co., Detroit, Mich. 
Griscom-Spencer Co., New York. 
Independent Pneumatic Tool Co., Chicago and New York. 
Johns-Manville, H. W., Co., New York. 

BOILER FLUE AND TUBE CUTTERS. 
Faessler, J., Mfg. Co., Moberly, Mo. 
Griscom-Spencer Co., New York. 
Independent Pneumatic Tool Co., Chicago and New York. 
Johns-Manville, H. W., Co., New York. : 

BOILER FLUE AND TUBE EXPANDERS. 
Faessler, J.. Mfg. Co., Moberly, Mo. 

OOS AND PIPE COVERINGS—See NON-CONDUCTING COVER- 

BOILER RIVETS—Also see RIVETS. 
Champion Rivet Co., Cleveland, Ohio. 

BOILER ROOM FITTINGS. 
American Blower Co., Detroit, Mich. 
Ashton Valve Co., Boston. Mass. 5 
Diamond Power Specialty Co., Detroit, Mich. 
Griscom-Spencer Co., New York. 
Jerguson Gage & Valve Co., Boston, Mass. 
Lunkenheimer Co., Cincinnati, Ohio. 
McNab & Harlin Mfg. Co., New York. 
National Tube Co., Pittsburg, Pa. 
Powell, Wm., Co., Cincinnati, Ohio. 
Schaeffer & Budenberg Mfg. Co., Brooklyn, N. Y. 

When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 



DECEMBER, IQII. International Marine Engineering 

WESTON INSTRUMENTS 

A. C. SWITCHBOARD 

A. C. PORTABLE 

D. C. ECLIPSE SWITCHBOARD | 

AMMETERS 
VOLTMETERS 

AMMETERS 
MILLI-AMMETERS 
VOLTMETERS 

AMMETERS 
MILLI-AMMETERS 
VOLTMETERS 

These new instruments are absolutely Dead-Beat ; Extremely Sensitive. 

Remarkably Accurate. They require very little power for operation and are very low in price. 

The Alternating Current Instruments are practically free from Temperature Error and their indications are practically 
independent of frequency and also of wave form. 

Correspondence regarding these and other of our many types of Electrical Measuring Instruments is solicited. 

WESTON ELECTRICAL INSTRUMENT COMPANY 
i; New York Office, 114 Liberty St. 

SAN FRANCISCO, 682-684 Mission Street 

PARIS, FRANCE: E. H. Cadiot, 12 Rue St. Georges 

BOILER STAYBOLTS—See STAYBOLTS. 

BOILER TUBES. 
National Tube Co., Pittsburg, Pa. 

BOILER TUBE CUTTERS—See BOILER FLUE AND TUBE CUTTERS 

BOILER TUBE RETARDERS. 
Griscom-Spencer Co., New York. 

BOLTS AND NUTS. 
National Tube Co., Pittsburg, Pa. 

BOOKS. 
Van Nostrand Co., D., New York. 

‘BORING BARS—See CYLINDER BORING BARS. 

BORING MACHINES—METAL WORKING. 
Niles-Bement-Pond Co., New York. 

BORING MACHINES—WOOD. 
Independent Pneumatic Tool Co., Chicago and New York. 

BORING AND TURNING MILLS. 
Niles-Bement-Pond Co., New York. 

BRASS AND COPPER—Also see YELLOW METAL; also MUNTZ 
METAL 

Ruggles-Coles Engineering Co., New York. 
Vanadium Metals Company, Pittsburg, Pa. 

BRASS CASTINGS. 
Griscom-Spencer Co., New York. 
Hyde Windlass Co., Bath, Maine. 
Lunkenheimer Co., Cincinnati, Ohio. 
Vanadium Metals Company, Pittsburg, Pa. 

BRASS FITTINGS. 
Lunkenheimer Co., Cincinnati, Ohio. 
McNab & Harlin Mfg. Co., New York. 
Powell Co., Wm., Cincinnati, Ohio. 
Ruggles-Coles Engineering Co., New York. 

BRAZING MATERIALS, 
Smooth-On Mfg. Co., Jersey City, N. J. 

BRONZE. 
Lunkenheimer Co., Cincinnati, Ohio. 
Phosphor-Bronze Smelting Co., Philadelphia, Pa. 
Ruggles-Coles Engineering Co., New York. 

BRONZE CASTINGS—See CASTINGS, BRONZE. 

BRONZE-VANADIUM. 
American Vanadium Co., Pittsburg, Pa. 
Vanadium Metals Co., Pittsburg, Pa. 

NEWARH, N. J. 
LONDON BRANCH: Audrey House Ely Place, Holborn 

BERLIN: Weston Instrument Co., Ltd., Schoneberg, Genest Str., 5+ 

BUOYS. 
American Gasaccumulator Co., Philadelphia, Pa. 
Sands, A. B., & Son Co., New York. 

BUOYS, LIGHT—See LIGHT BUOYS. 

BUOYS, RING. 
Ferdinand, L. W., & Co., Boston, Mass. 

BURNERS, FUEL OIL—See FUEL OIL BURNERS. 

BUSHINGS. 
National Tube Co., Pittsburg, Pa. 

BUTTERFLY VALVES—See VALVES. 

BY-PASS VALVES—See VALVES, 

CABLEWAYS—See MARINE CABLEWAYS. 

CALORIMETERS—SEPARATING, THROTTLING, COAL. 
Schaeffer & Budenberg Mfg. Co., Brooklyn, N. Y. 
Schutte & KGrting Co., Philadelphia, Pa. 

CANOE GLUE. 
Ferdinand, L. W., & Co., Boston, Mass. 

CANVAS — FOR LIGHTER COVERS, 
PAULINS. 

Bunker, E. A., New York. 

CAPSTANS—STEAM—ELECTRIC—HAND. 
American Ship Windlass Co., Philadelphia, Pa. 
Chase Machine Co., Cleveland, Ohio. 
Hyde Windlass Co., Bath, Maine. 

CARGO BLOCKS—See BLOCKS. 

CASTINGS—BRONZE—Also see STEEL CASTINGS. 
Griscom-Spencer Co., New York. 
Hyde Windlass Co., Bath, Maine. 
Lunkenheimer Co., Cincinnati, Ohio. 
Phosphor-Bronze Smelting Co., Philadelphia, Pa. 
Ruggles-Coles Engineering Co., New York. 
Vanadium Metals Co., Pittsburg, Pa. 

CAST-IRON VANADIUM. ; 
American Vanadium Co., Pittsburg, Pa. 

CAST-STEEL VANADIUM. 
American Vanadium Co., Pittsburg, Pa. 

CEMENT-ASBESTOS. 
Johns-Manville, H. W., Co., New York. 

CEMENT-LINOLEUM. 
Ferdinand, L. W., & Co., Boston, Mass. 

CENTRIFUGAL PUMPS—See PUMPS. 

HATCH COVERS, TAR- 
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CHAIN PIPE WRENCHES—See WRENCHES. 

CHAIN STOPPERS. 
American Ship Windlass Co., Philadelphia, Pa. 

CHANDLERY STORES. 
Ferdinand, L. W., & Co., Boston, Mass. 
Griscom- Spencer €o., New York. 

CHECK VALVES—See VALVES. 

CHRONOMETERS—See CLOCKS. 

CHOCKS. 
American Ship Windlass Co., Philadelphia, Pa. 

CHUCKS. 
Morse Twist Drill & Machine Co., New Bedford, Mass. 

CIRCULATING PUMPS—See PUMPS. 

CIRCULATORS. 
Ross Schofield Co., New York. 

CLASSIFICATION ASSOCIATION. 
American Bureau of Shipping, New York. 

CLOCKS. 
Ashton Valve Co., Boston, Mass. 

GG 39 CLOTH—FOR LIGHTER COVERS, HATCH COVERS AND TAR- 
PAULINS. 

Bunker, E. A., New York. 

FOR MOORING, COATINGS, ANTI-RUST—See ANTI-RUST COATINGS. 

TO WING HA WSERS, COCKS—See GAUGE COCKS. 

SHIP’S RIGGING, 
COAL HANDLING MACHINERY 

AND SIMILAR PURPOSES Lidgerwood Mfg. Co., New York. 

This wire rope is made of selected steel, and each strand is COLLECTORS—PNEUMATIC. 
separately served with a specially prepared hemp marline. Sturtevant Co., B. F., Hyde Park, Mass. 

It combines the pliability and wearing surface of hemp or Manilla 
ropes with the strength of ordinary wire rope, avoiding the COMPANION FLANGES. 
ised ventas of both, and being far more durable and economical Lunkenheimer Co., Cincinnati, Ohio. 
than either 

Full detailed information upon application. COMPOUNDS—See BOILER COMPOUNDS. 

DURABLE WIRE ROPE CO CONDENSERS. UW Davidson, M. T., Co., New York. 
93 PEARL STREET, BOSTON, MASS. Griscom-Spencer Co., New York. 

Schutte & KOrting Co. ., Philadelphia, Pa. 
Wheeler Condenser and Engineering Co., Carteret, N. J. 
Williamson Bros. Co., Philadelphia, Pa. 

Se NG ENGINEERS—See ENGINEERS—Also PROFESSIONAL 

CONVEYING MACHINERY, 
Lidgerwood Mee Co., New York. 
Sturtevant Co., B. F.. Hyde Park, Mass. 

COOLERS, AIR—See AIR COOLERS. 

COOLERS FOR OIL. 
Schutte & KGrting Co., Philadelphia, Pa. 

COPPER—See BRASS AND COPPER. 

CORDAGE—Also see ROPE and WIRE ROPE—Also TWINE. 
Columbian Rope Co., Auburn, N. Y. 
Durable Wire Rope Co. Boston, Mass. 
Griscom-Spencer Co., New York. 
Plymouth Cordage Co., North Plymouth, Mass. 

CORK CEMENT, FENDERS, JACKETS, RINGS. 
Armstrong Cork Co., Pittsburg, Pa. 
Ferdinand, L. W., & Co., Boston, Mass. 

CORRUGATED FURNACES. 
Continental Iron Works, Brooklyn, N. Y. 

COTTON DUCK—See CHANDLERY STORES. 

COTTON RUBBER-LINED HOSE—See HOSE. 

COUNTERS—See REVOLUTION COUNTERS, 

COVERING, STEAM—See NON-CONDUCTING COVERING. 

CRANES. 
’ Niles-Bement-Pond Co., New York. 

TRADE MARK. Welin Davit and Lane & DeGroot Co., Consol., na Island City, N.Y. 
; Williamson Bros. Co., Philadelphia, Pa. 

Fans CRANK SHAFTS—See FORGINGS. 
For Mechanical Draft and Ship Ventilation CUPRO-VANADIUM, | 

; ak i American Vanadium Co., Pittsburg, Pa. 
have enormous volumetric capacities for small space requirements. 

CUTTERS. Being small, the cost of installation is brought down to the Morse Twist Drill & Machine Co., New Bedford, Mass. 

minimum. Pratt & Whitney Co., New York. 
Ships all over the world are equipped with “Sirocco” Fans. 

Btu cee CYLINDER BORING BARS. 
Write for “‘Sirocco"’ Bulletin No. 284-ME. Niles-Bement-Pond Co., New York. 

AMERICAN BLOWER COMPANY CYLINDER RELIEF VALVES—See VALVES. 

ETROIT.M CYLINDERS FOR COMPRESSED AIR, GAS, ETC. 
Uns He. National Tube Co., Pittsburg, Pa. 

CYLINDERS, VANADIUM. 
EBERT SMI SoH dL GOP Let TE Hae Wc) NCAT SORA ORNL LUT Sa Es RO ERLE NN American Vanadium Co., Pittsburg, Pa. 
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CLOSE QUARTER 
I PISTON AIR DRILLS 

Can be used in closer quar- 
ters than any other air drill 
made. 

SENT ON TRIAL 

We pay express charges both 
ways if not satisfactory. 

DAVITS. 4 
Welin Davit and Lane & DeGroot Co,. Consol., Long Island City, N.Y. 

DECK HOISTS—See HOISTING ENGINES. 

DECK PLATES. 
Sands, A. B., & Son Co., New York. 

DECK PUMPS—See PUMPS. 

DIAPHRAGM PUMPS—See PUMPS. 
Hyde Windlass Co., Bath, Maine. 

DIES. 
Morse Twist Drill & Machine Co., New Bedford, Mass. 
Pratt & Whitney Co., New York. 

DIRECT-CONNECTED SETS—See ELECTRICAL PLANTS. Write for catalog 

DISENGAGING GEARS. 
Welin Davit and Lane & DeGroot Co., Consol., Long Island City, N.Y. INDEPENDENT PNEU MATIC TOOL CO. 

CHICAGO NEW YORK PITTSBURG SAN FRANCISCO j 

DISTILLERS—See EVAPORATORS. 

DIVING APPARATUS. 
Morse, Andrew J., & Son, Inc., Boston, Mass. THE ONLY STANDARD AMERICAN 

CLASSIFICATION OF SHIPPING 

Has authorized 
DRAIN VALVES—See VALVES. agents in all the 

: Z Principal Ports of 
the world to protect the 
interests of its patrons. 

Vessels built under 
DREDGING MACHINERY. g J A ° : 

Williamson Bros. Co., Philadelphia, Pa. . Ze S| * its rules or holding 
ey? , certificates of class or 

seaworthiness in this 
Record of Shipping 

DRAFT, MECHANICAL—See MECHANICAL DRAFT. 

DRAWING PAPER. 
Frey, Louis, & Co., New York. 

DRILLING -MACHINES, VERTICAL, HORIZONTAL AND RADIAL. 
Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., New York. Nac will, with their cargoes, 

: insure at the lowest 
DRILLS. rates. 

Morse Twist Drill & Machine Co., New Bedford, Mass. 
Pratt & Whitney Co., New York. 

DRILLS, ELECTRIC—See ELECTRIC DRILLS. 

DRILLS, PNEUMATIC—See PNEUMATIC TOOLS—Also AIR DRILLS. 

DRILLS, PORTABLE—See PORTABLE DRILLS. 

DROP FORGINGS—EYE BOLTS, HOOKS, ROPE SOCKETS, 
WRENCHES, ETC. 

Billings & Spencer Co., Hartford, Conn. 
Williams & Co., J. H., Brooklyn, N. Y. 

DROP HAMMERS. 
Billings & Spencer Co., Hartfod, Co. 
Niles-Bement-Pond Co., New York. 

DRY DOCKS AND MARINE RAILWAYS. 
Merrill-Stevens Co., Jacksonville Fla. 
Moran Co., The, Seattle, Wash. 
N t News Shipbuilding & Dry Dock Co., N News, Va. > 
Tietjen & ane Dry Dede Cay renokea! N. a Sumatera R 4 SANITARY, 

DRYING APPARATUS. | | @ BILGE, FIRE 
American Blower Co., Detroit, Mich. ‘ a 
Sturtevant Co., B. F., Hyde Park, Mass. mi : ano AIR 

ECONOMIZERS, FUEL—See FUEL ECONOMIZERS. 

DYNAMOS—See ELECTRIC PLANTS; also STEAM TURBINE Dh a PUMPS 
EJECTORS. 

un ken keine ys Co., pincianat, OE " ¢ 
enberthy Injector Co., Detroit, ich. : 2 

Schutte & K6rting Co., Philadelphia, Pa. ‘ ; A Condensers 

ELECTRIC DRILLS. AR ¥ Evaporators 
General Electric Co., Schenectady, N-. Y. y : = = et 
Independent Pneumatic Tool Co., Chicago and New York. : : : ct 
Johns-Manville, H. W., Co., New York. : 3 Ash 

Ejectors 
ELECTRIC HEATERS. 

General Electric Co., Schenectady, N. Y. : = Ree ® 
Simplex Electric Heating Co., Cambridgeport, Mass. ere se fat 

ELECTRIC HOISTS. H 
American Ship Windlass Co., Philadelphia, Pa. i M 
Sn a ete cc nec ucncctady INE W% / © T. DAVIDSON CO. 

e Windlass Co., Bath, Maine. 
Tidsereced Mfg. Co., New York. 154 Nassau Street, NEW YORK 
Niles-Bement-Pond Co., New York. 
Williamson Bros. Co., Philadelphia, Pa. 
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ERIE FORGE CO. 

DECEMBER, IQII. 

OPEN HEARTH 

ALLOY oTEEL FORGINGS 
OF QUALITY 

Rough Turned 

or 

Finished Complete 

ERIE, PA., U. Ss. A. Write us about your requirements 

Try the Nicholson next nie you buy 

Gn0Ls S 
Nicholson File Co. 

ELECTRIC LIGHTS. 
General Electric Co., Schenectady, N. Y. 

ELECTRIC PLANTS. 
General Electric Co., Schenectady, N. Y. 
Sturtevant Co., B. F., Hyde Park, Mass. 
Terry Steam Turbine Co., Hartford, Conn. 

ELECTRICAL FITTINGS AND SUPPLIES—Also see ELECTRIC 
PLANTS. 

General Electric Co., Schenectady, N. Y. 
Griscom-Spencer Co., New York. 
Johns-Manville, H. W., Co., New York. 

ELECTRICAL INSTRUMENTS. 
General Electric Co., Schenectady, N. Y. 
Weston Electrical Instrument Co., Waverly Park, Newark, N. J 

ELEVATORS, FREIGHT—See FREIGHT ELEVATORS, also 
CLINED ELEVATORS. 

ENGINE PACKING—See PACKING. , 
ENGINE-ROOM SUPPLIES—See STEAM SPECIALTIES. 

ENGINEERS, CONSULTING AND CONTRACTORS. 
Donnelly, W. T., New York. 
Griscom-Spencer Co., New York. 
Williamscn Bros. Co., Philadelphia, Pa. 

ENGINES FOR AUXILIARIES. 
American Blower Co., Detroit, Mich. 
American Ship Windlass Co., Philadelphia, Pa. 
Chase Machine Co., Cleveland, Ohio, 
De Laval Steam Turbine Co., Trenton, N. J. 
Hyde Windlass Co., Bath, Maine. 
Kerr Turbine Co., Wellsville, N. Y. 
Marine Iron Works, Chicago, III. 
New London Ship & Engine Co., Groton, Conn. 
Sturtevant Co., B. F.. Hyde Park. Mass. 
Terry Steam Turbine Co., Hartford, Conn. 
Wheeler Condenser and Engineering Co., Carteret, N. J. 

ENGINES, GASOLINE—See GASOLINE ENGINES. 
ENGINES, HOISTING—See HOISTING ENGINES. 
ENGINES, KEROSENE—See KEROSENE ENGINES. 

ENGINES—OIL. > 
Busch-Sulzer Bros.-Diesel Engine Co., St. Louis, Mo, 
Mietz, A., New York. 
New London Ship & Engine Co., Groton, Conn. 

ENGINES—PROPELLING. 
Bath Iron Works, Bath, Maine. 
Busch-Sulzer Bros.-Diesel Engine Co., St. Louis, Mo. 
Kingsford Foundry & Machine Works, Oswego N. Y. 
Marine Iron Works, Chicago, III. 
Mietz, A.. New York. 
New London Ship & Engine Co., Groton, Conn. 
Parsons Marine Steam Turbine Co., New York. 

OLS 
Y 

Providence, R. I. 

Sheriffs Mfg. Co., Milwaukee, Wis. 
Trout, H. G., Co., Buffalo, N. Y. 
Ward, Chas., Engineering Works, Charleston, W. Va. 

ENGINE REGISTERS. 
Schaeffer & Budenberg Mfg. Co., Brooklyn, N. Y. 

ENGINE-ROOM CLOCKS—See CLOCKS. 

ESCALATORS. 
Otis Elevator Co., New York. 

EVAPORATORS. 
Davidson, M. T., Co., New York. 
Griscom-Spencer Co., New York. 
Schutte & K6rting Co., Philadelphia, Pa. 
Wheeler Condenser and Engineering Co., Carteret, N. J. 
Williamson Bros. Co., Philadelphia, Pa. 

EXCESS PUMP GOVERNORS—See PUMP GOVERNORS. 

EXHAUST FANS—See BLOWERS. 

EXHAUST HEADS. 
Sturtevant Co., B. F.. Hyde Park, Mass. 

EXPANDERS—See BOILER FLUE AND TUBE EXPANDERS. 

EXPANSION JOINTS. 
Griscom-Spencer Co., New York. 
National Tube Co., Pittsburg, Pa. 
Power Specialty Co., New York. 

FANS—See BLOWERS. 

FEED CHECK VALVES—See VALVES. 
FEED-WATER HEATERS AND PURIFIERS. 

Griscom-Spencer Co., New York. 
Schutte & K6rting Co., Philadelphia, Pa. 
Wheeler Condenser and Engineering Co., Carteret, N. J. 
Williamson Bros. Co., Philadelphia, Pa. ; 

FEED-WATER REGULATORS. 
Jerguson Gage & Valve Co., Boston, Mass. 

FERRO-VANADIUM. 
American Vanadium Co., Pittsburg, Pa. 

FERRY BOAT LAMPS—See LAMPS. 

FILES. 
Nicholson File Co., Providence, R. I. 

FILTERS. 
Griscom-Spencer Co., New York. 
Schutte & K6rting Co., Philadelphia,’ Pa. 

FIRE DEPARTMENT SUPPLIES. 
Hayward, S. F., & Co., New York. 
Morse, Andrew J., & Son, Inc., Boston, Mass. 

FIRE EXTINGUISHERS. 
Hayward, S. F., & Co., New York. 
Morse, Andrew J., & Son, Inc., Boston, Mass. 
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FIRE HOSE—See HOSE. 

FIREPROOF CONSTRUCTION. 
Johns-Manville, H. W., Co., New York. 

FIREPROOF LUMBER—See LUMBER, FIREPROOF. 

FIRE PUMPS—See PUMPS. 

FLANGES. 
Dart, E. M., Mfg. Co., Providence, R. I. 
Lunkenheimer Co., Cincinnati, Ohio. 
McNab & Harlin Mfg. Co., New York. 
National Tube Co., Pittsburg, Pa. 

FLANGING PRESSES. 
Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New Yor 

FLEXIBLE SHAFTING. 
Stow Mfg. Co., Binghamton, N. Y. 

FLOATING DRY DOCKS—See DRY DOCKS. 

FLUE CLEANERS—See BOILER FLUE CLEANERS. 

FLUE CUTTERS—See BOILER FLUE AND TUBE CUTTERS. 

FORCED DRAFT—See also BLOWERS. 
American Blower Co. and Sirocco Engineering Co., 
De Laval Steam Turbine Co., Trenton, N. J 
General Electric Co., Schenectady, N. Y 
Sturtevant Co., B. F,, Hyde Park, Mass. 

Detroit, Mich. 

FORGES. 
Sturtevant Co., B. F., Hyde Park, Mass. 

FORGINGS, BRONZE—See also DROP FORGINGS. 
Erie Forge Co., Erie, Pa. 
Hyde Windlass Co., Bath, Me. 
Vanadium Metals Co., Pittsburg, Pa. 

FORGINGS, OPEN HEARTH STEEL. 
Erie Forge Co., Erie, Pa. 

FORGINGS, VANADIUM. 
American Vanadium Co., Pittsburg, Pa. 

FREIGHT ELEVATORS FOR DOCKS AND WHARVES. 
Otis Elevator Co., New York. 

FROSTPROOF COVERINGS. 
Ferdinand, L. W., & Co., Boston, Mass. 

FUEL ECONOMIZERS. 
riscom-Spencer Co., 

Power Specialty nae 
Sturtevant Co., B. F 

New York. 
"New York. 
., Hyde Park, Mass. 

FUEL Oi:s, BURNERS. 
Schutte & K6rting Co., Philadelphia, Pa. 

FURNACES—Also see CORRUGATED FURNACES. 
Continental Iron Works, New York. 

FUSIBLE PLUGS. 
é Griscom-Spencer Co., New York. 

GALLEYS—See RANGES. 

GAS BLOWERS AND EXHAUSTERS. 
American Blower Co., Detroit, Mich. 
Schutte & K6rting Co., Philadelphia, Pa. 
Sturtevant Co., B. F., Hyde Park, Mass. 

GASKETS—Also see PACKING. 
Crandall Packing Co., Palmyra, N. Y. 
Raiscom Spencer Pp ew York. 
ohns-Manville, H , Co., New York. 
tzenstein & Co., DRESS York. 

New York Belting & ‘Packing Co., Ltd., 
Peerless Rubber Mfg. Co., New Vork. 
Power Specialty Co. New » 
Smooth-On Mfg. Co. Jersey. Gity, N. J. 
Vanda Co., New Yor 

CASON ENGINES—Also see LAUNCHES AND YACHTS; also 
ROSENE ENGINES—Also OIL ENGINES, 

Sedona Motor Co., Bridgeport, Conn. 
Buffalo Gasoline Motor Co., Buffalo, N. Y. 
Mietz, A.. New York. 
Standard Motor Construction Co., Jersey City, N. J. 

GAS ENGINE SPECIALTIES. 
Lunkenheimer Co., Cincinnati, Ohio. 
Powell, Wm., Co., ” Cincinnati, Ohio. 

GAS PRODUCERS—See MARINE GAS PRODUCERS. 

GATE VALVES—See VALVES. 

GAUGE COCKS. 
erguson Gage & Valve Co., Boston, Mass. 
unkenheimer Co., Cincinnati, Ohio. 

McNab & Harlin Mfg. Co., New York. 
National Tube Co., Pittsburg, Pa. 
Powell, Wm., Co., ‘Cincinnati, Ohio. 

GAUGES—See STEAM GAUGES. 

New York. 
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(«Sands ” Sanitary Fixtures | 
DISTINGUISHED BY THEIR MANY 

SUPERIOR QUALITIES 
The ‘Arlington’? Folding Lava= 
tory, designed for use with pressure 
system, without reservoir, wood= 
work highly polished, adjustable 
French plate glass oval mirror, utility 
drawer, N. P. copper lining, Vitro- 
Adamant deep basin with splash 
rim, china soap dishes, N. P. brass 
self=closing faucet, N. P. brass 
waste coupling, N. P. brass carafe and 
tumbler holders, N. P. brass trim- 
mings, writing desk drop with 
pantasote covering. 

Polished mahogany, $60.00 
quartered oak, 55.00 

Cut glass carafe and 
tumbler - - - 4.00 

DIMENSIONS: Height, 66  in.; 
width over all, 20 in; depth (closed) 
8 in.; depth (open), 23 in.; mirror, 
135 x 194 in. PLATE S-=157 

Send for CATALOGUE ‘‘E"’ showing large assortment of Marine 
Plumbing Specialties, free upon application. 

A. B. SANDS & SON COMPANY 
1849 ‘*Pioneers for Over 60 Years”’ 1911 

Largest Manufacturers in the World of 

MARINE PLUMBING SPECIALTIES 

| 22=24 Vesey St., New York, U.S.A. 

A TYPICAL KERR TURBO-PUMP 
FOR BOILER FEEDING 

The six-stage Kerr Turbine and two-stage pump shown above feed boilers 
against 165 lbs. pressure in the plant of the Denver (Col.) Ice and Cold Storage Co. 

Mr. Geo. L. Vail, Supt. wrote about this and another Kerr Turbo-Pump as 
follows : 

“The two Kerr Turbo-Pumps have more than fulfilled our 
expectations. 

“We installed these nine months ago and they have been in 
absolutely continuous opeiation since that time, running 24 
hours a day without a cent’s worth of repairs and with prac- 
tically no attention. 
“These pumps are m every way as good as the day they started. 

They are simple in construction, neat of appearance. 
“We cannot put our praise too strong.’ 

Tell us your needs and get the free advice of our engineers. Ask for bulletins. 

KERR TURBINE COMPANY 

<n) => Wellsville, New York 

Agents in all large cities 

When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 
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RAILWAY DRY DOCKS 

Designed and Built 

for 

All Classes and 

Types of Vessels 

Timber and Steel 

Construction 

H.I.GRANDALL& SONGO. 
EAST BOSTON, MASS. 

GAUGE GLASSES. HEMP—See TWINE. 
erguson Gage & Valve Co., Boston, Mass. HOISTING ENGINES. 
unkenheimer Co., Cincinnati, Ohio. American Ship Windlass Co., Philadelphia, Pa. 

McNab & Harlin Mfg. Co., New York. 5 Chase Machine Co., Cleveland, Ohio. A 
Schaeffer & Budenberg Mfg. Co., Brooklyn, N. Y. Hyde Windlass Co., Bath, Maine. 

GEARS, VANADIUM. Lidgerwood .Mfg. Co., New York. 
Williamson Bros. Co., Philadelphia, Pa. 

HOISTS, ELECTRIC—See ELECTRIC HOISTS. 

HOSE—See AIR HOSE. 

American Vanadium Co., Pittsburg, Pa. 

GENERATORS—See ELECTRIC PLANTS. 

GLOBE VALVES—See VALVES. Eureka Fire Hose Mfg. Co., New York. 
: Hayward, S. F., & Co., New York. : 
GLUE—LINOLEUM, MARINE, SHIP, YACHT, WATERPROOF. Independent Pneumatic Tool Co., Chicago and New York. 

Ferdinand, L. W., & Co., Boston, Mass. New York Belting & Packing Co., Ltd., New York. 

GONGS. HOSE COUPLING. 
National Tube Co., Pittsburg, Pa. Eureka Fire Hose Co., New York. 
Vanadium Metals Co., Pittsburg, Pa. Hayward, S: Be & Sep Ne Boren biNewi Vous 

ndependent Pneumatic Tool Co., Chicago and New Yor 
GOVERNORS—See PUMP GOVERNORS. McNab &vHarlin Mfg. Co., New York. 

. National Tube Co., Pittsburg, Pa. 
GRABS—See DREDGING MACHINES. Vanadium Metals Company, Pittsburg, Pa. 

GRAPHITE. HOSE NOZZLES. 
Dixon, Jos., Crucible Co., Jersey City, N. J. Hayward, S. F., & Co., New York. 
International Acheson Graphite Co., Niagara Falls, N. Y. McNab & Harlin Mfg. Co., New York. 

Morse, Andrew J., Son, Inc., Boston, Mass. 
GRATE BARS. Vanadium Metals Co., Pittsburg, Pa. 

Griscom-Spencer Co., New York. HOSE REELS AND RACKS. 

GREASE—See LUBRICANTS. Hayward, S. F., & Co., New York. 

GREASE CUPS—See’ LUBRICATORS. HYDRAULIC FITTINGS. 
Griscom-Spencer Co., New York. McNab & Harlin Mfg. Co., New York. 
McNab & Harlin Mfg. Co., New York. Rowse Win, a eee posics = 

chutte 6rting Co., iladelphia, Pa. 
GREASE EXTRACTORS. Watson-Stillman Co., New York. 

Griscom-Spencer Co., New York. 
HYDRAULIC JACKS. 

CROSS S t Sheen Seba Gis, NIECES 9D Watson-Stillman Co., New York. 
merican Ship Windlass Co., iladelphia, Pa. 

Chase Machine Co., Cleveland, Ohio. 5 HYDRAULIC MACHINERY—RIVETERS, PUNCHES, SHEARS. 
Hyde Windlass Co., Bath, Maine. Niles-Bement-Pond Co., New York. 

Watson-Stillman Co., New York. 

ICE MACHINES—See REFRIGERATING PLANTS. 

INCLINED ELEVATORS FOR DOCKS AND WHARVES. 

HAMMERS, PNEUMATIC—See PNEUMATIC TOOLS. 

HARDWARE—See CHANDLERY STORES. 

HAWSERS—See WIRE ROPE. Otis Elevator Co., New York. 

HEATERS—BATH, LAVATORY, SHOWER. INDICATOR CONNECTIONS. 
Sands, A. B., & Son Co., New York. Lunkenheimer Co., Cincinnati, Ohio. 
Schutte & Koérting Co., Philadelphia, Pa. INDICATORS—STEAM AND GAS ENGINE. 

HEATING AND VENTILATING APPARATUS. Lunkenheimer Co., Cincinnati, Ohio. 
American Blower Co., Detroit, Mich. Powell Co., The, Wm., Cincinnati, Ohio. — 
Schutte & K6rting Co., Helene Pas Schaeffer & Budenberg Mfg. Co., Brooklyn, N. Y. 
Sturtevant Co., B. F., Hyde Park, Mass. INDUCED DRAFT. 

HELMETS, SMOKE AND AMMONIA. American Blower Co., Detroit, Mich. 
Hayward, S. F., & Co., New York. Sturtevant Co., B. F., Hyde Park, Mass. 
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INJECTORS. 
Lunkenheimer Co., Cincinnati, Ohio. 
Penberthy Injector Co., Detroit, Mich. 
Powell Co., The, Wm., Cincinnati, Ohio. 
Schutte & K6rting Co., Philadelphia, Pa. 

INTERLOCKING RUBBER TILING. 
Griscom-Spencer Co., New York. 
New York Belting & Packing Co., Ltd., New York. 

IRON CEMENT. ‘ 
Smooth-On Mfg. Co., Jersey City, N. J. 

JACKS—PNEUMATIC. 
Independent Pneumatic Tool Co., Chicago and New York. 

JACKS FOR UNCOUPLING SHAFTS. 
Watson-Stillman Co., New York. 

JOURNAL BEARINGS—See THRUST BEARINGS. 

JUTE. 
Columbian Rope Co., Auburn and New York. 

KEROSENE ENGINES. 
Mietz, A., New York. 

LATHES, CRANK SHAFT. 
Niles-Bement-Pond Co., New York. 

LAMPS, SIGNALS, AND FIXTURES. | 
Carlisle & Finch Co., Cincinnati, Ohio. 
General Electric Co., Schenectady, N. Y. 
Johns-Manville, H. W., Co., New York. 

LATHES, ENGINE. 
Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., New York. 

LATHES, TURRET. 
Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., New York. 

LAUNCHES AND YACHTS—See also SHIPBUILDERS AND DRY 
DOCK COMPANIES. . 

Bridgeport Motor Co., Bridgeport, Conn. 
Buffalo Gasolene Motor Co., Buffalo, N. Y. 
Marine Iron Works, Chicago, Ill. : 
Standard Motor Construction Co., Jersey City, N. J. 
Ward, Chas., Engineering Works, Charleston, W. Va. , 
Welin Davit and Lane & DeGroot Co., Consol., Long Island City, N.Y. 

LAVATORIES—FOLDING, STATIONARY, STATEROOM. 
Sands, A. B., & Son Co., New York. 

LAVATORY AND BATH HEATERS. 
Griscom-Spencer Co., New York. | 
Schutte & K6rting Co., Philadelphia, Pa. 

FE BOATS AND RAFTS. : 
it Welin Davit and Lane & DeGroot Co., Consol., Long Island City, N.Y. 

LIFE GUNS. 
Hayward, S. F., & Co., New York. y 

LIFE PRESERVERS. 
Armstrong Cork Co., Pittsburg, Pa. 
Ferdinand, L. W., & Co., Boston, Mass. ; 
Welin Davit and Lane & DeGroot Co., Consol., Long Island City, N.Y. 

LIFE-SAVING DEVICES. 
Hayward, S. F., & Co., New York. : 
Welin Davit and Lane & DeGroot Co., Consol., Long Island City, N.Y. 

LIGHTS. 
American Gasaccumulator Co., Philadelphia, Pa. 

LIGHT BUOYS. 
American Gasaccumulator Co., Philadelphia, Pa. 

LIGHTHOUSE APPARATUS. 
American Gasaccumulator Co., Philadelphia, Pa. 

LINOLEUM CEMENT. 
Ferdinand, L. W., & Co., Boston, Mass. 

LIQUID GLUE, WATERPROOF. 
Ferdinand, L. W., & Co., Boston, Mass. 

LOG REGISTERS. 
Nicholson Ship Log Co., Cleveland, Ohio. 
Schuette Recording Compass Co., Manitowoc, Wis. 
Welin Davit and Lane & DeGroot Co., Consol., Long Island City, N.Y. 

LUBRICANTS. 
Cook’s Sons, Adam, New York. 
Dixon, Jos., Crucible Co., Jersey City, N. J. 
International Acheson Graphite Co., Niagara Falls, N. Y. 
Power Specialty Co., New York. 

LUBRICATING COMPOUND. 
Cook’s Sons, Adam, New York. 
International Acheson Graphite Co., Niagara Falls, N. Y. 

LUBRICATORS. 
Cook’s Sons, Adam, New York. 
Griscom-Spencer Co., New York. 
Lunkenheimer Co., Cincinnati, Ohio. 
McNab & Harlin Mfg. Co., New York. 
Powell, Wm., Co., Cincinnati, Ohio. 
Schutte & K6rting Co., Philadelphia, Pa. 

MACHINE TOOLS—See TOOLS, MACHINE. 

MANGANESE BRONZE CASTINGS—Also see BRONZE. 
Griscom-Spencer Co., New York. 
Hyde Windlass Co., Bath, Maine. 
Lunkenheimer Co., Cincinnati, Ohio. 
Phosphor-Bronze Smelting Co., Philadelphia, Pa. 
Ruggles-Coles Engineering Co., New York. 
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J-M 
SEA RINGS 

An Automatic 
Piston Rod Packing 
J-M Sea Rings are contemporary 

with all advanced ideas on power 
plant efficiency and economical 
operation of machinery. 

Every pump or engine packed with 
ordinary packing is continually 
operating against a brake, on account 
of friction between rod and packing. 

All packings other than Sea Rings depend solely upon gland or ex- 
pansion pressure, pressures that are continual in their operation and 
effect. 

J-M Sea Rings exert pressure on a rod or plunger only when neces- 
sary—when there is a tendency of leakage past them. ‘They are 
absolutely automatic—the escaping gas or fluid operates this packing. 
They eliminate unnecessary wear on themselves and on the rod, 

and the power formerly required to overcome the friction between 
soft and metallic packings and the piston rods can be either saved or 
utilized for other purposes. 

Put up in sets for any and all conditions. 

Write our nearest Branch for Booklet 

H. W. JOHNS-MANVILLE CO. 
Manufacturers of Asbestos BS BESTOS: Asbestos Roofings, Packings 
and Magnesia Products, : e) } Electrical Supplies, Ete. 

Baltimore Cleveland Los Angeles © New York San 5 Tancisco 
ttle joston allas Milwaukee maha 

Chicago Detroit Minneapolis Philadelphia St. Louis 
Kansas City New Orleans Pittsburgh 

For Canada—THE CANADIAN H. W. JOHNS-MANVILLE CO., Limited 
Toronto, Ont., Montreal, Que., Winnipeg, Man., Vancouver, B.C. A 

1461 

THE COMPOUND SPUR GEARS 
OF THE 

PROVIDENCE 
WINDLASS 

give twice the 
power of any 
worm-geared 
machine on the 
same amount of 
steam. 

AMERICAN SHIP WINDLASS CO. 

WILLIAMSON BROS. CO., Philadelphia, Pa. 
15-313 

Try ALBANY GREASE 
At. Our Expense 

And See For Yourself 
that our claim that ‘‘Albany”’ is the world’s great- 
est lubricant, no matter on what machine or engine, 
or on what part used, is an absolute fact. 

A liberal sample of Albany Grease, an Albany 
Grease Cup, and a valuable book, “Economic 
Lubrication,”’ will be sent you free of charge on 
receipt of your name and address. 

This offer is meant for you. Write us today. 

Albany Lubricating Co., sote Makers 
Adam Cook’s Sons, Props. 

708-710 Washington Street, New York 

When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 
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ARMSTRONG SOLID BLOCK LIFE PRESERVERS 
STANDARD FOR MATERIAL AND WORKMANSHIP 

Each Preserver inspected and stamped by U. S. Inpector 

YACHT FENDERS—BUOYS 

ARMSTRONG CORK COMPANY 
Boston New York Philadelphia Pittsburgh Chicago 

St. Louis Baltimore Cincinnati 

JEFFERY’S MARINE YACHT GLUE 
Has no equal for paying seams of yachts’ decks 

Send for circulars, samples, etc. 

L. W. FERDINAND & CO., 201 South St. Boston, Mass., U.S. A. 

EUREKA FIRE HOSE 
Awarded Gold Medal at the St. Louis 
Excposition for Superiority of Our Goods 

SAFEST ano BEST 

FULLY TESTED AND MADE TO LAST 

«A word to the wise is sufficient” 

Seamless Woven and Rubber-Lined 

EUREKA FIRE HOSE 

“PARAGON” BRAND Has No Equal 

: a SEND FOR SAMPLE 
TRADE-MARK. 

EUREKA FIRE HOSE MFG. CO. 
New York, N. Y.: Boston, Mass.; Chicago, Ill.; Philadelphia, Pa.; Coe 

lumbus, Ohio; Atlanta, Ga.; Dallas, Texas; Minneapolis, Minn. ; 
Denver, Colo.; Seattle, Wash. ; Syracuse, 

Kansas City, Mo.; Detroit, Mich. ; ‘Omaha, Neb.; San Francisco, Cal. 

POINTS THAT GIVE 
FAESSLER BOILER 
TOOLS PREFERENCE 

Their construction is steel through- 
out and better than any other on the 
market. 

The machine is so accurate that 
our tools and parts are perfectly in- 
terchangeable; this gives confidence. 

Our heat treatment enables Faessler 
tools to do first class work and at the 
same time withstand the severest 
usage throughout an extremely long 
life. 
We allow thirty days’ competitive 

trial, and offer conclusive guarantee 
to indicate our own faith. 
We make standard sizes of all types 

for ordinary locomotive and _ boiler 
work. We also make special tools 
to order in a short time and at low 
cost. On receipt of gauges, tem- 
plates, or blue prints, we will furnish 
estimate. 

Get our literature and quotations. 

J. FAESSLER MFG. CO. 
MOBERLY, MO. 

MAGNESIA COVERINGS. 
Johns-Manville, H. W., Co., New York. 

MANILA AND SISAL ROPE—See ROPE; also CORDAGE. 

MARINE BOILER COMPOUNDS—See BOILER COMPOUNDS. 

MARINE CABLEWAYS. 
Lidgerwood Mfg. Co., New York. 

MARINE ENGINES—See ENGINES, PROPELLING. 

MARINE FORGINGS—See FORGINGS. 

MARINE GAS PRODUCERS. 
Marine Producer Gas Power Co., New York. 

MARINE GLUE. 
Ferdinand, L. W., & Co., Boston, Meer, 

MARINE HARDWARE. 
Ferdinand, L. W., & Co., Boston, Mass. 

MARINE LAMPS—See LAMPS. 

MARINE RAILWAY BUILDERS—See RAILWAY DRY DOCKS. 
Crandall, H. I., & Son Co., East Boston, Mass. 

MARINE RANGES—See RANGES. 

MARINE SIGNALS—See SIGNALS. 

MARINE SUPPLIES. 
Ferdinand, L. W., 

MASTS, STEEL. 
Welin Davit and Lane & DeGroot Co., Consol., Long Island City, N.Y- 

MECHANICAL DRAFT. 
erican Flower SB Detroit, Mich. 

Sturtevant Co., , Hyde Park, Mass. 

MEGAPHONES—See Pee or eee STORES. 

METAL POLISH. 
Hoffman, George W., Indianapolis, Ind. 

METAL WORKING TOOLS—See TOOLS, MACHINE. 

METALLIC PACKING—Also see PACKING. 
Katzenstein, L., & Co., New Nene 
Power Specialty Co., New York 
United States Metallic Packing Co., Philadelphia, Pa. 

METRES, ELECTRIC. 
General Electric Co., Schenectady, N. Y. 
Weston Electrical Instrument Co., Waverly Park, Newark, N. J. 

MILLING MACHINES. 
Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., New York. 

MINERAL WOOL—See NON-CONDUCTING COVERING. 

MONEL METAL. 
Ruggles-Coles Engineering Co., New York. 

MONITOR NOZZLES—See HOSE NOZZLES. 

MOORING ENGINES. 
American Ship Windlass Co., piladelpnia, pas 
Chase Machine Co., Cleveland, Ohio. 
Hyde Windlass Co., Bath, Maine. 

illiamson Bros. Co., Philadelphia, LEE, 

MOTOR BOATS—See LAUNCHES AND YACHTS, 

MOTOR BOAT SUPPLIES. 
Ferdinand, L. W., & Co., Boston, Mass. 

MOTORS, ELECTRIC. 
General Electric Co., Schenectady, N. Y. 

MOTORS, GASOLINE—See GASOLINE ENGINES. 

LUMBER. 
Moran Co., The, Seattle, Wash. 

MULTIPLE DRILLS. } 
Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., New York. 

MULTI-SPEED MOTORS. 
Stow Mfg. Co., Binghamton, N. Y. 

NAVAL ARCHITECTS—See PROFESSIONAL CARDS. 

NEEDLE VALVES—See VALVES. 
NON-CONDUCTING COVERING. 

Johns-Manville, H. W., Co., New York. 

NOZZLES—See HOSE NOZZLES. 

NUTS—See BOLTS AND NUTS. 

OAKUM. vs 
Baltimore Oakum Co., Baltimore, Md. 
Davey, W. O., & Sons, Jersey City, N. 
Welin Davit and Lane & DeGroot Co., 

OIL—See LUBRICANTS. 

OIL BURNERS, FUEL—See FUEL OIL BURNERS. 

OIL CUPS—See LUBRICATORS. 

OIL FUEL APPARATUS. 
Schutte & K6rting Co., Philadelphia, Pa. 

OILDAG. 
International Acheson Graphite Co., Niagara Falls, N. Y. 

OIL ENGINES—See ENGINES, OIL. 4 

OIL GAUGES. 
Lunkenheimer Co., Cincinnati, Ohio. 
McNab & Harlin Mfg. Co., New York. 
Powell Co., The, Wm., Cincinnati, Ohio. 

OIL POLISH—See METAL POLISH. 

OIL PUMPS. “ j 
Lunkenheimer Co., Cincinnati, Ohio. 

OILING SYSTEMS—Also see LUBRICATORS. 
Powell Co., Wm., Cincinnati, Ohio. 
Schutte & ’Kérting Co., Philadelphia, ay i 

& Co., Boston, Mass. 

onsol., eng Island City, N.Y. 
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PACKING—Also see METALLIC PACKING. 
Crandall Packing Co., Palmyra, N. Y, 
Jonns Meavale H. W., Co., New York. 

ew York Belting & Packing Co., Ltd., New York. 38 00 VERSUS $ 1 00 
e e Peerless Rubber Mfg. Co., New York. 

Power Specialty Co., New York. 
Vanda Co., New York. Why spend When you can 

PACKING, ASBESTOS. $8.00 for gasolene get the same 

Crandall Packing Co., Palmyra, N. Y. or $3.00 for steam ) power for $1.00 
‘ Johns-Manville, H. W., Co., New York. 

PAINT—Also see GRAPHITE; also MARINE PAINT. USE PRODUCER GAS AND SAVE MONEY 

Dixon, Jos., Crucible Co., Jersey City, N. J. J 

International Acheson Graphite Co., Niagara Falls, N. Y. OUR PLANTS ARE 

PATENT ATTORNEYS—See ATTORNEYS, PATENT. Economical — Safe — Compact 

PETROL ENGINES—See GASOLINE ENGINES. 

PHOSPHOR BRONZE CASTINGS. 
Griscom-Spencer Co., New York. 
Hyde Windlass Co., Bath, Maine. 
Lunkenheimer Co., Cincinnati, Ohio. 
Phosphor-Bronze Smelting Co., Philadelphia, Pa. 

PIPE COVERING—See NON-CONDUCTING COVERING. 

PIPE CUTTING AND THREADING MACHINES. 
Niles-Bement-Pond Co., New York. 

PIPE FLANGES—See FLANGES. 

PIPE UNIONS. : 
Dart, E. M., Mfg. Co., Providence, R. I. 
Lunkenheimer Co., Cincinnati, Ohio. 
McNab & Harlin Mfg. Co., New York. ; 
National Tube Co., Pittsburg, Pa. E 
Powell Co., The, Wm., Cincinnati, Ohio. 

PIPE WRENCHES. 
Billings & Spencer Co., Hartford, Conn. PRODUCER PLANT COMPLETE}— WE BUILD EM 25 TO 5,000 H. P. 

McNab & Harlin Mfg. Co., New York. te ee x 

Williams & Co., J. H., Brooklyn, N. Y. Built in sizes from 25 to 5,000 H.P. Can be used with almost 
any gasolene engine. Our booklet gives full information on how 

EAE SENTRY ee WoReNG AND ROTARY. to install and operate a producer gas plant. By mail free. 

PS eee NE WE GUARANTEE RESULTS! 

PLANERS, SHIP PLATE. 
e 

Niles-Bement-Pond Co., New York. _ Marine Producer Gas Power Company 
No. 2 RECTOR STREET, NEW YORK 

PLATE-BENDING ROLLS. B Allan W. Fulton & Co., 514 E. Pratt St., Baltimore, Md. 
: ranch Offices: The H.E. Ploof Mach’yCo., 20 N. Ocean St., Jacksonville, F 

Niles-Bement-Pond Co., New York. GaecOnTeNBaTKIey, 2 CPA Cina SBT acksonville, Fla. 

PLUMBAGO—Also see GRAPHITE. 5 
Dixon, Jos., ance Co., Jersey City, N. J. li aS 

International Acheson Graphite Co., Niagara Falls, N. Y. PROFESSIONAL CARDS 

PLUMBING—Also see CHANDLERY STORES. 
Davidson, M. T., Co., New York. Irving Cox Daniel H. Cox 
Sands, Alfred B., & Son Co., New York. Edwin A. Stevens Edwin A. Stevens, Je. 

ATIC SEPARATORS. 
arate Co., B. F., Hyde Park, Mass. COX & STEVENS 

PNEUMATIC TOOLS—Also see AIR COMPRESSORS. Telephone 1375 Broad 

Independent Pneumatic Tool Co., Chicago and New York. C fs : . 

on N . : 

POLISH—See METAL POLISH. sulting Engineers, aval Architects, Marine Engineers 

POPPET VALVES—See VALVES. $5 WILLIAM STREET NEW YORK 

PORTABLE CYLINDER BORING BARS—See CYLINDER BORING WILLIAM T. DONNELLY 

PORTABLE DRILIS. oa wy Consulting Engineer and aval Architect 

Caran puCaeDitelamion INA Sein at 17 BATTERY PLACE, NEW YORK 
DESIGNER OF FLOATING DRY DOCKS sirErEL anp woop 

PLANS ON HAND FOR DOCKS FROM 1,000 TO 10,000 TONS 

Write for information on Mechanical Lift Dock for Small Vessels 

POWER PUNCHES AND SHEARS—See TOOLS, MACHINE. 

PRODUCERS—See MARINE GAS PRODUCERS. 

PROFESSIONAL CARDS. 
Cox & Stevens, New York. 
Decker, Delbert H., Washington, D. C. W. B. STEARNS, M. Ik, N. A. 
Donnelly, W. T., New York. 

Stearns, W. B., Boston, Mass. aval Architect, Consulting Engineer 
PROJECTORS—See SEARCHLIGHTS. HEAVY OIL AND PRODUCER GAS VESSELS DESIGNED AND 

PROPELLER WHEELS. CONSTRUCTION SUPERVISED, 

Donnelly, W. T., New York. ECONOMY AND PERFORMANCE GUARANTEED 

Hyde Windlass Co., Bath, Me. SEVENTEEN YEARS’ EXPERIENCE 
Roelker, H. B., New York. 
Ruggles-Coles Engineering Co., New York. 15 CUSTOMHOUSE STREET, BOSTON, U.S. A; 
Sheriffs Mfg. Co., Milwaukee, Wis. 
Trout, H. G., Co., Buffalo, N. Y. 
Vanadium Metals Co., Pittsburg, Pa. The Bertsch Imported Positive 

PROPELLING ENGINES—See ENGINES, PROPELLING. BLACK PRINT PAPER 
aes A EG Tignes WAIERBATH ONLY 

° ook out for Trade Mar Beware of Imitations 
Bele Cie Sareuany ug New York. COMES IN WHITE, TINTED AND WATER-COLOR 

PAPERS, ALSO CLOTH 
e Turbi yy Abs odo 

De Laval Steam Turbine Co,, Trenton, N. J No negative required. Excellent results. Keeps 
Griscom-Spencer Co., New York. loucer : 

. 2 Z th 7 = 
Hyde Windlass Co., Bath, Maine. come brittle. Ae aa eae coummineceic 
Kingsford Foundry & Machine Works, Oswego, N. Y. All Prominent Drawing Material Houses Keep It 
Sands, A. B., & Son Co., New York. E LOUIS FREY & CQ. Sole Agents for U.S. 
Terry Steam Turbine Co., Hartford, Conn. 116 WILLIAM STREET NEW YORK 
Wheeler Condenser and Engineering Co., Carteret, N. J. 
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MACHINE TOOLS 

FoR SHIPYARDS anp 

MARINE ARSENALS 
Marine Engineers and Shipyard Officials furnished on request 

with our book ‘Ship and Navy Yard Equipments’”’ 

NILES-BEMENT-POND CO. 
III BROADWAY, NEW YORK 

25 VICTORIA STREET, LONDON 

Wheeler Condenser & Engineering Co. 
Surface Condensers, Feed Water Heaters, Centrifugal Pumps 

Rotative Dry Vacuum Pumps, “EDWARDS” Air Pumps 

Supplies and Repairs for Marine Machinery at Short Notice 

Carteret, N. J. Ask for Literature 

OAKUM 
BALTIMORE OAKUM CO. 

BALTIMORE, MD. 
Manufacturers of the Best 

MARINE AND PLUMBERS’ OAKUM 
For sale everywhere by all dealers Established 1872 

Engineering Specialties 

REFLEX WATER GAGES 
Used on all types of boilers by all 
the Principal Navies of the World 

“THE WATER SHOWS BLACK” 
ADVANTAGES: 

Quick and reliable observation of the water 
level. Safe, sure and durable at high pres- 
sures. Not affected by cold air drafts. Most 

effective protection against injuries to boilers 
and workmen. Easily applied to all types 

of gauge glass fittings. 
When filled with WATER the Reflex Gage 
always appears BLACK. When empty it 
instantly shows WHITE. No mistake pos- 
sible. This feature alone is worth many 

times the cost of the Reflex. 
Send for catalog of Water Gage Apparatus. 

MANUFACTURED BY THE 

JERGUSON GAGE & VALVE CO. 
504 Broad Building, BOSTON, MASS. 

PUMPS, ee Cele 
Ferdinand, » & Co., Boston, Mass. 

PUNCHING TES AND SHEARING MACHINES, HYDRAULIC 
POWER AND HAN 

Niles-Bement-Pond Co, New York. 
Watson-Stillman Co., New York, 

PYROMETERS. 
Schaeffer & Budenberg Mfg. Co., Brooklyn, N. Y. 

QUADRANT DAVITS—See DAVITS. 

RAFTS—See LIFE BOATS AND RAFTS. 

RAILWAY pe BIOS 
Crandall, , & Son Co., East Boston, Mass. 

RANGE FINDERS. 
Nicholson Ship Log Co., Cleveland, Ohio. 
Schuette Recording Compass Co., Manitowoc, Wis. 

RANGES. 
Sands, A. B., & Son Co., New York. 

RASPS. 
Nicholson File Co., Providence, R. I. 

REAMERS. = 4 
Morse Twist Drill & Machine Co., New Bedford, Mass. 
Pratt & Whitney Co., New York. 

REAMERS—PNEUMATIC. 
Independent Pneumatic Tool Co., Chicago and New York. 

RECORDING COMPASSES. 
Nicholson Ship Log Co., Cleveland, Ohio. 
Schuette Recording Compass Co., Manitowoc, Wis. 

REFLEX WATER GAUGES. 
Jerguson Gage & Valve Co., Boston, Mass. 

REFRIGERATING ENGINEERS—See ENGINEERS, CONSULTING. 

REFRIGERATING PLANTS. 
Roelker, H. B., New York. 

REGRINDING VALVES—See VALVES. 

RELEASING GEAR. 
Welin Davit and Lane & DeGroot Co., 

RELIEF VALVES—See VALVES. 

REVERSING ENGINES. 
Chase Machine Co., Cleveland, Ohio. 

Consol., Long Island City, N.Y.. 

REVOLUTION COUNTERS. 
Ashton Valve Co., Boston, Mass. 
Schaeffer & Baden DeTe Mfg. Co., Brooklyn, N. Y. 

RHEOSTATS. 
General Electric Co., Schenectady, N. 
Simplex Electric Heating Co., ee Mass. 

RIGGING—See WIRE ROPE. 

RIVER BOATS—Also see SHIPBUILDERS AND DRY DOCK COS. 
Marine Iron Works, Chicago, Ill. 
Merrill-Stevens Co., Jacksonville, Fla. 
Moran Co., The, Seattle, Wash. 
Ward, Chas.. Engineering Works, Charleston, W. Va. 

RIVETS. 
Champion Rivet Co., Cleveland, Ohio. 

RIVETING MACHINES, HYDRAULIC AND STEAM POWER. 
Independent Pneumatic Tool Co., Chicago and New York. 
Niles-Bement-Pond Co., New York. 

RIVETERS, PNEUMATIC. Seat 
Independent Pneumatic Tool Co., Chicago and New York. 

ROLLER BEARINGS—See THRUST BEARINGS. 

ROLLS, BENDING AND STRAIGHTENING. 
Niles-Bement-Pond Co., New York. 

ROOFING PAINTS. 
Ferdinand, L. W., & Co., 

ROPE—Also see WIRE ROPE, TRANSMISSION ROPE, and MANILA 
AND SISAL ROPE. 

Columbian Rope Co., Auburn and New York. 
Durable Wire Rope Co., Boston, Mass. 
Griscom-Spencer Co., New York. 
Phosphor-Bronze Smelting Co., Ltd., Philadelphia, Pa. 
Plymouth Cordage Co., North Plymouth, Mass. 

ROTARY BLOWERS—See BLOWERS. 

ROWBOATS—See LAUNCHES AND YaCHTS. 

RUBBER BELTING. 
Hayward, S. F., & Co., New York. i 

RUBBER GOODS—Also see Packing—Also see INTERLOCKING i 
RUBBER TILING. sal 
Gaede obcnces Co., anew York. . 
Hayward, New York. 
New York Beltine & Backing Co., Ltd., New York. 
Peerless Rubber Mfg. Co., New York. 

Boston, Mass. 
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RUBBER MATTING CEMENT. 
Ferdinand, L. W., & Co., Boston, Mass. 

RUBBER TILING—See INTERLOCKING RUBBER TILING. 
RUBBER VALVES—See VALVES, RUBBER. 
SAFETY VALVES—See VALVES. 
SANITARY FITTINGS—See PLUMBING. 
SANITARY PUMPS—See PLUMBING. 
SEARCHLIGHTS. Bile teed ke 

Gereraibuleriic! conv scteaeraay eNews 
SENTINEL VALVES—See VALVES. 
SEPARATORS—PNEUMATIC—See PNEUMATIC SEPARATORS . 
SHAFTING—HOLLOW, SEAMLESS STEEL. 

National Tube Co., Pittsburg, Pa. 

SHAFT STEEL—See STEEL SHAFTING. 

SHALLOW-DRAFT RIVER BOATS—See RIVER BOATS. Also 
SHIPBUILDERS AND DRY DOCK COMPANIES. 

SHEARING MACHINES, HYDRAULIC, STEAM POWER AND HAND. 
Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., -New York. 

SHEATHING METAL—See YELLOW METAL; also BRASS AND 
COPPER. . 

SHEETING, ASBESTOS. ‘ 
Johns-Manville, H. W., Co., New York. 

SHEET IRON. 
Toledo Shipbuilding Co., Toledo, Ohio. 

SSE EEE ERS AND DRY DOCK COMPANIES—See also RIVER 

Bath Iron Works, Bath, Maine. 
Fletcher, W. & A., Co., Hoboken, N. J. 
Fore River Shipbuilding Co., Quincy, Mass. 
Marine Iron Works, Chicago, [ll. 
Marvel, T. S., Shipbuilding Co., Newburg, N. Y. 
Merrill-Stevens Co., Jacksonville, Fla. 
Moran Co., The, Seattle, Wash. 
Newport News Shipbuilding & Dry Dock Co., Newport News, Va. 
Tietjen & Lang Dry Dock Co., Hoboken, N. J. 
Toledo Shipbuilding Co., Toledo, Ohio. 
Ward, Chas., Engineering Works, Charleston, W. Va. 

SHIP CHANDLERS—See CHANDLERY STORES. 

SHIP ELEVATORS—See MARINE ELEVATORS. 

SHIP FITTINGS. 
Ferdinand, L. W., & Co., Boston, Mass. 
Griscom-Spencer Co., New York. 

SHIP GLUE—See MARINE GLUE. 

SHIP LOGS AND SPEED INDICATORS. 
Nicholson Ship Log Co., Cleveland, Ohio. 
Schuette Recording Compass Co., Manitowoc, Wis. 

SHIP STORES—See CHANDLERY STORES. 

SHIPYARDS—See SHIPBUILDERS. 

SHOWER BATHS—See PLUMBING. 

SIGNALS—MARINE, : 
United States Marine Signal Co., New York. 

SLOTTING MACHINES. 
Niles-Bement-Pond Co., New York. 

SMOOTH-ON. : 
Smooth-On Mfg. Co., Jersey City, N. J. 

SOOT BLOWERS. 
Diamond Power Specialty Co., Detroit, Mich. 

SOOT ERADICATORS. 
Diamond Power Specialty Co., Detroit, Mich. 

SPEED INDICATORS FOR SHIPS, YACHTS AND MOTOR BOATS. 
Nicholson Ship Log Co., Cleveland, Ohio. 
Schuette Recording Compass Co., Manitowoc, Wis. 

SPRINGS, VANADIUM. 
American Vanadium Co., Pittsburg, Pa. 

STEAM ENGINE INDICATORS—See INDICATORS. 

STEAM ENGINES—See ENGINES. 

STEAM GAUGES. 
Ashton Valve Co., Boston, Mass, 
Lunkenheimer Co., Cincinnati, Ohio. 
McNab & Harlin Mfg. Co., New York. 
Powell Co., Wm., Cincinnati, Ohio, 
Schaeffer & Budenberg Mfg. Co., Brooklyn, N. Y. 

STEAM HAMMERS. 
Niles-Bement-Pond Co., New York. 

STEAM AND HOT-BLAST APPARATUS. 
American Blower Co., Detroit, Mich. 
Sturtevant Co., B. F., Hyde Park, Mass. 
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RATCHETLESS 
RATCHET RENCH 

(W@ES™ Send for Free Models 

Maximum Service Maximum Speed 

Minimum Expense 

You know the time-saving action and con- 

venience of a ratchet tool. 

Do you know that the Williams ‘“‘Ratcho”’ 

Wrench will serve in the same way though it 

does not have a whit of mechanism about it? 

That’s so! On the return movement an 

ingenious form of milling releases the tool auto- 

matically from the sides of nut or screw and 

instantly re-grips them when handle of Wrench 

is drawn toward you. To reverse conditions, 

tool is simply turned over. 

In the “Ratcho” set of 6 wrenches you get 

service of 15 wrench dimensions—7 most im- 

portant bolt sizes (¢ to 2") and 8 most import- 

ant cap screw sizes (4 to 1"). 

se If you are “tak- 

ing down” or 
“setting up” fre- 

quently, try this 

business surprise. 

Model free! 

se RAT CHO” 

J. H. WILLIAMS 
& CO., 

Superior Drop-Forgings 

63 Richards St., 

BROOKLYN, N.Y. 
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a3 
TERRY TURBINES 

IN THE RECENT 

NAVAL REVIEW 
(New York Harbor) 

The Flagship “CONNECTICUT” 

and twenty other vessels were 

equipped with 

TERRY SETS 
TURBO-GENERATORS 

FORCED DRAFT BLOWERS 

PUMPS 

THE TERRY STEAM TURBINE CO. 
General Sales Office 

90 West St., New York 
2-39 

Home Office and Works 

Hartford, Conn. 

SEARCH LIGHT 
PROJECTORS 

For Ocean, Lake and 

River Steamers. 

The Most Satisfactory and Best 

Electric Search Lights Made. 

Send for Catalog **A’’ 

The Carlisle @ Finch Co. 
234 East Clifton Ave., 

CINCINNATI, OHIO. 

Nicholson Ship Log 
Far in advance of all other types of 

Nautical Measuring Instruments 

» Absolutely Accurate ! Highly Efficient! 

} Hy It gives the MILBAGE sailed, and shows THE EXACT 
SPEED PER HOUR on a dial, recording it on a chart 
FOR EVERY MINUTE OF THE TRIP. 
We have one suitable for any purpose. Don’t fail to 

send for our catalog—we will be glad to send you one. 

As a foundation for your investigation we will say that 
Nicholson Ship Logs are in use on 36 of the ships in the 
United States Navy; that foreign warships, ocean liners, 
and private yachts carry them, and that practically all of 
the Great Lakes Passenger Steamers are likewise fitted 
out. INVESTIGATE. 

SHIP LOG CO., Cleveland, Ohio NICHOLSON 
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STEAM PUMPS—See PUMPS, 

STEAM SEPARATORS. 
Griscom-Spencer Co., New York. 

STEAM SPECIALTIES. 
Ashton Valve Co., Boston, Mass. 
Diamond Power Specialty Co., Detroit, Mich. 
Griscom-Spencer Co., New York. 
Jerguson Gage & Valve Co., Boston, Mass. 
Lunkenheimer Co., Cincinnati, Ohio. 
McNab & Harlin Mfg. Co., New York. 
National Tube Co., Pittsburg, Pa. 
Penberthy Injector Co., Detroit, Mich. 
Powell, Wm., Co., New York. 
Power Specialty Co., New York. 
Schutte & K6rting Co., Philadelphia, Pa. 

STEAM SUPERHEATERS. 
Power Specialty Co., New York. 

STEAM TRAPS. 
American Blower Co., Detroit, Mich. 
Lunkenheimer Co., Cincinnati, Ohio. 
Schutte & K6rting Co., Philadelphia, Pa. 
Sturtevant Co., B. F., Hyde Park) Mass. 

STEAM TURBINES. 
Bath Iron Works, Bath, Maine. 
De Laval Steam Turbine Co., Trenton, N. J. 
Fletcher, W. & A., Co., Hoboken, N. J. 
Fore River Shipbuilding Co., Quincy, Mass. 
General Electric Co., Schenectady, N. Y. 
Kerr Turbine Co., Wellsville, N. Y. 
Parsons Marine Steam Turbine Co., New York. 
Terry Steam Turbine Co., Hartford, Conn. 

STEAM TURBINE DYNAMOS. 
De Laval Steam Turbine Co., Trenton, N. J. 
General Electric Co., Schenectady, N. Y. 

STEAMERS, LIGHT-DRAFT, RIVER—See RIVER BOATS. 
STEEL BALLS. 

Bantam Anti-Friction Co., Bantam, Conn. 

STEEL, VANADIUM. 
American Vanadium Co., Pittsburg, Pa. 

STEERING GEARS. 
Hyde Windlass Co., Bath, Maine. 
Williamson Bros. Co., Philadelphia, Pa. 

STEERING ENGINES. 
Chase Machine Co., Cleveland, Ohio. 
Hyde Windlass Co., Bath, Maine. 
Lidgerwood Mfg. Co., New York. 
Sheriffs Mfg. Co., Milwaukee, Wis. 
Williamson Bros. Co., Philadelphia, Pa. 

STEERING WHEELS. 
de Windlass Co., Bath, Maine. 
illiamson Bros. Co., Philadelphia, Pa. 

STOP COCKS—See VALVES. 

STOVES—See RANGES. 
STRAIGHTENING ROLLS—See ROLLS. 

SUPERHEATERS—See STEAM SUPERHEATERS. 

SURFACE CONDENSERS—See CONDENSERS. 

SWITCHBOARDS—See ELECTRICAL INSTRUMENTS. 

TACHOMETERS—HAND AND STATIONARY. 
Schaeffer & Budenberg Mfg. Co., Brooklyn, N. Y. 

TACKLE BLOCKS—See BLOCKS. 

TANKS—COPPER, GALVANIZED IRON, 
Griscom-Spencer Co., New York. 
Sands, A. B., & Son Co., New York. 

THERMOMETERS—FOR EVERY PURPOSE. 
Schaeffer & Budenberg Mfg. Co., Brooklyn, N. Y. 

THREADING AND CUTTING MACHINES—See PIPE CUTTING AND 
THREADING MACHINES. 

THROTTLE VALVES—See VALVES. 

THRUST BEARINGS. 
Bantam Anti-Friction Co., Bantam, Conn. 
Vanadium Metals Co., Pittsburg, Pa. 

TILING—See INTERLOCKING RUBBER TILING. 

ILET ACCESSORIES. 
BS Sands, A. B., & Son Co., New York. 

TOOLS, MACHINE. 
Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., New York. 
Stow Mfg. Co., Binghacitony N. Y. 

TOOLS, MACHINISTS’ AND CARPENTERS—See BENCH TOOLS. 

In ING HOOKS AND CHOCKS. : 
ome American Ship Windlass Co., Philadelphia, Pa. 

Chase Machine Co., Cleveland, Ohio. 

WING MACHINES. f 
£O American Ship Windlass Co., Philadelphia, Pa. 

Chase Machine Co., Cleveland, Ohio. 

TRANSMISSION ROPE—See ROPE. 

TRAPS—See STEAM TRAPS. 

TUBES—See BOILER TUBES; also BRASS AND COPPER. 

TUBE CLEANERS—See BOILER-FLUE CLEANERS. 

TUBE CUTTERS—See BOILER TUBE CUTTERS. 

BE EXPANDERS. 
a Pratt & Whitney Co., New York. 

Watson-Stillman Co., New York. 
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TUGS—See SHIPBUILDERS. 

TURBINES—See STEAM TURBINES. 

TURNING ENGINES. 
American Ship Windlass Co., Philadelphia, Pa. 
Chase Machine Co., Cleveland, Ohio. 

TURRET LATHES—See LATHES, TURRET. 

TWENTIETH SU LINOLEUM GLUE-CEMENT. 
Ferdinand, » & Co., Boston, Mass. 

TWINE—See Rea cit CORDAGE. 
olumbian Rope Co., Auburn, N. Y. 

Plymouth Cordage Co. ., North Plymouth, Mass. 

TWIST DRILLS. 
Morse Twist Drill & Machine Co., New Bedford, Mass. 
Pratt & Whitney Co., New York. 

UNIONS—See PIPE UNIONS. 

VACUUM GAUGES—See STEAM GAUGES. 

VALVES—Also see RUBBER VALVES AND WATER VALVES. 
Ashton Valve Co., Boston, Mass. 
Jerenson Gage & "Valve Co., Boston, Mass. 
unkenheimer Co., Cincinnati, Ohio. 

McNab & Harlin Mfg. Co., New York. 
National Tube Co., Pittsburg, Pa. 
Powell, Wm. (Come gincinear Ohio. 
Power "Specialty Co., New York. 
Schutte & KOrting Co. ., Philadelphia, Pa. 

VALVES — BALANCED THROTTLE VALVES AND QUADRANT 
VALVES FOR SHIP ENGINES. 

Schutte & K6rting Co., EEGs yey Pas 

VALVES, RUBBER. 
: Crandall Packing Co., Palmyra, N. Y. 

VALVES, WATER. 
Continental Iron Works, Brooklyn, N. Y. 
Jerguson Gage & Valve Co., Boston, Mass. 

VANADIUM. 
American Vanadium Co., Pittsburg, Pa. 

VANADIUM STEEL. 
American Vanadium Co., Pittsburg, Pa. 

VARNISH—See PAINT. 

VENTILATING FANS—See BLOWERS. 

VENTILATORS. 
Sands, A. B., & Son Co., New York. 

VERTICAL PUMPS—See PUMPS. 

VOLTMETERS—See ELECTRICAL INSTRUMENTS. 
WATER CLOSETS—PUMP WATER CLOSETS—See PLUMBING. 
WATER COLUMNS. 

erguson Gage & Valve Co., Boston, Mass. 
cNab & Harlin Mfg. Co., New York. 

Lunkenheimer Co., Cincinnati, Ohio. 
National Tube Co., Pittsburg, Pa. 

WATER GAUGES AND ALARMS. 
Jerguson Gage & Valve Co., Boston, Mass. 
Lunkenheimer Co., Cincinnati, Ohio. 
McNab & Harlin Mfg. Co., New York. 
Walworth Mfg. Co., Boston, Mass. 

WATERPROOF LIQUID. CEMENT. 
Ferdinand, L. W., & Co., Boston, Mass. 

WATERPROOF LIQUID GLUE 
Ferdinand, L. W., & Co., Boston, Mass. 

WATERPROOF PAINT, 
Dixon, Joseph, Crucible Co., Jersey City, N. J. 
Ferdinand, L. W., & Co., Boston, Mass. 

WATERTUBE BOILERS—See BOILERS. 
WATER VALVES—See VALVES, WATER. 
WHARF DROPS. 

American Ship Windlass Co., Philadelphia, Pa. 

WHISTLES. 
Ashton Valve Co., Boston, Mass. 
Lunkenheimer Co., Cincinnati, Ohio. 
McNab & Harlin Mfg. Co., New York. 
Powell Co., The Wm., Cincinnati, Ohio. 

WHITE METAL 
Griscom-Spencer. Co., New Yor. 
Phosphor-Bronze Smelting Cons «philadelphia, Pa. 
Vanadium Metals Co., Pittsburg, Pa. 

WINDLASSES. 
American Ship Windlass Co., Paul pia: Pa, 
Chase Machine Co., Cleveland, Ohio 
Hyde Windlass Co., Bath, Me. 
Lidgerwood Mfg. Co., New York. 
Williamson Bros. Co., Philadelphia, Pa. 

WINCHES—See WINDLASSES. 

WIRE ROPE 
American Ship Windlass Co., Philadelphia, 1PEL, 
Durable Wire Rope Co., Boston, Mass 
Phosphor-Bronze Smelting Co., eae "Philadelphia, Pa. 

WIRE VANADIUM. 
American Vanadium Co., Pittsburg, Pa. 

WOOD SAWS—PNEUMATIC. 
Independent Pneumatic Tool Co., Chicago and New York. 

WRENCHES—Also see PIPE WRENCHES. 
Billings & Spencer Co., Hartford, Conn. 
McNab & Harlin Mfg. Co., New York. 
Williams & Co., J. H. ” Brooklyn, N. Y. 

YACHT GLUE—See MARINE GLUE. 

YACHTS—See LAUNCHES AND YACHTS; also SHIPBUILDERS. 

YELLOW METAL. 
Vanadium Metals Co., Pittsburg, Pa. 

The Chase Machine Co. 
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ELEPHANT BRAND aye PHOSPHOR BRONZE SMELTING CO. 
2200 WASHINGTON AVENUE, PHILADELPHIA, _PA. 

ELEPHANT BRAND Llesphee louje. 
' “INGOTS. CASTINGS, WIRE: ‘SHEETS, RODS: a 

. + DELTA METAL: 
IN BARS. FOR FORGING AND FINI 

> ORIGINAL AND Sove MAKERS. IN’ THE! 

The Invincible Nozzle 
Fire Department Supplies 

ANDREW J. MORSE & SON 
INCORPORATED 

221 HIGH ST., BOSTON, MASS. 

DIVING APPARATUS 

AIR AND GAS 
COMPRESSORS 
THE NORWALK IRON WORKS 
SOUTH NORWALK, GONN. 

‘INFALLIBLE 

It works quickly and caailya and RTT its aS 5 "Holds rol trade and Takes new. 
It does not deteriorate. Established 16 years. 

3-0Z. Box for 10 Cents.  5-Ib. Pail $1.00. Liquid $1.00 per Gallon. 
Sold by Agerts and Dealers all over the World. Ask or write for FREE sample. 

GEO. W. HOFFMAN, pe Polish Maker, 295 E. Washington St., Indianapolis, Ind. 
BRAN ew York City. Chicago, Ill. San Francisco, Ca 

UNITED STATES METALLIC PACKINGS 
For Piston Rods and Valve Stems of Main and Auxiliary Engines 

THE UNITED STATES METALLIC PACKING COMPANY 
PHILADELPHIA AND CHICAGO 

T. S. MARVEL SHIPBUILDING CO. 

SHIP awENGINE BUILDERS 
NEWBURG, N. Y. 

Simplex means quality, the quality that has 
stood the test, the “customers test,’’ the test 
that means hard work well done. 

SIMPLEX ELECTRIC HEATING CO. 
CAMBRIDGE, MASS. 

MONADNOCK BLOCK CHICAGO 

Sleam Capstans 
_ Sleam Winches 
Docking LNGiMes 
lowing Machines 
eck s101sts 

For Calatoee ue Address 

Cleveland 2) 
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All Plymouth Rope Goes Through Rigid Inspection. 
A 45,000 pound pull failed to snap this 74-inch rope 
though it is only expected to hold 43,000 pounds. 

“PLYMOUTH” STRENGTH 
1s made certain by tests 

If you buy rope at a low price you may 

expect to get low working power. Since 

this follows the law of compensation, when 

you want economy in rope don’t let a 

price mislead you. Remember—service is 

the measure of rope value. 

LYMOUTH ROPE 
The Rope You Can Trust” 

66 

is world- famed for wear, because only 
durable Manila fiber is used. It is tested 
to give assurance of uniform strength— 
you'll find it always does the work. 

Tug hawsers get the hardest kind of usage. 
Rope goes to pieces quickly in this kind of 

work, making wearing-power here a ques- 

tion of vital i importance. PLYMOUTH 
hawsers are specialties—as is every PLY- 
MOUTH rope—they are made to Jast. 

A few dollars more, invested in PLYMOUTH, is bound 
to be a big saving in the end. Old seamen a!ways 
ask for PLY MOUTH—they know it’s a saving. Buyers 
of long experience have also proved this. There are many 
reasons why PLYMOUTH rope is the best investment. 
Let us tell you of them. Send for our free booklets, 
“Plymouth Products.” 

PLYMOUTH CORDAGE 
COMPANY 

NORTH PLYMOUTH, MASS. 
WATS LS Oe Distributing Agents in All Big Ports 
LEADERSHIP 
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NEW YORK, 17 Battery Place LONDON, 31 Christopher Street, E. C. 

SUBSCRIPTION PRICE: Domestic, $2.00;--Foreign, $2.50, 
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ASHTON 
POP SAFETY 
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QUALITY 

LIDGERWOOD 
Sa STEAM STEERING 
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Approved Design. 

Best of Materials 

Best Workmanship 

Strong Reliable 

interchangeabie Parts 

Ae More than 34,000 Engines 
Automatic Steam steering Engine built and in use. 

Lidgerwood Mfg. Co.,96 Liberty St.. New York 

ASHTON 
STEAM GAGES 

The 

ACCURACY 
STANDARD STANDARD 

No. 17. Style for Superhea Steam 

THE ASHTON VALVE COQO., Boston, U.S.A. 
NEW YORK St. John’s House, London, Eng. CHICAGO 

The Hyde Steam Steering Engines 
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THE MOST EFFICIENT 

MANUFACTURED BY 

Hyde Windlass Company 
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are guaranteed for 250 pounds working pressure. os 

The cast irom used has a temsile strength of 25,000 c 

pounds per square inch, and the bronze used contains a 

high percentage of copper and tin. One of the principal advane- 

tages im the design of these valves lies im the comstruction of the 

seat and disc, which provide self-cleansing seating surfaces, and any 
scale or grit that may lodge on the face of the seat will positively be 
washed off before the disc is firmly seated, thereby insuring a per- 

fectly tight valve. st ; 

The disc is double-seated, ana can be reversed or renewed when worn. en yy 
The seat is also renewable, as are also all other parts of the! valwe sub-- /LUNKENHEINER/ 
jected to wear. 

Write for Catalogue 

**‘Most Supply Houses sell them—Yours Can—if they Dont or Wont—tell Us’ 

The Lunkenheimer Company 
Largest Manufacturers of High-Grade Engineering Specialties in the World 

General Offices and§WorkKs § - 2 - Cincinnati, Ohio, VU. S.A: 

—Branches— : 
Chicago New York London, S. E. 
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ADMIRALTY GAS POWER PLANTS 
FOR 

MARINE COMMERCIAL SERVICE 
INSURE 

ECONOMY, RELIABILITY, SAFETY | 
COMPLETE PLANTS BUILT AND INSTALLED 

FIFTY HORSEPOWER UPWARD 

Gas Producer Plants furnished and installed in hulls now fitted 

with high grade gasolene engines 

ADMIRALTY POWER CO. 
PORT RICHMOND NEW YORK 

When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 



JANUARY, IQII International Marine Engineering 

QULZER DIESEL ENGINES 
Most economical Internal Combustion Engines, 
Burning cheap Liquid Fuel with high flash point. 

Reversible Two Stroke Marine Engine 

(Engine itself reversible) 

SULZER BROS. 
WINTERTHUR, Switzerland. 

PRAGTIGAL MUARINE. ENGIQEEBING 
FOR 

MARINE ENGINEERS AND STUDENTS 

WITH 
Aids for Applicants for Marine Engineers’ Licenses 

By PROF. W. F. DURAND 

SECOND EDITION, PRICE $5.00 (21/-) 
_ THIS BOOK is devoted exclusively to the practical side of 

Marine Engineering and is especially intended for operative 
engineers and students of the subject generally, and partic- 
ularly for those who are preparing for the examinations for 
Marine Engineers’ licenses for any and all grades. 
The work is divided into two main parts, of which the first 

treats of the subject of marine engineering proper, while the 
second consists of aids to the mathematical calculations which 
the marine engineer is commonly called on to make. 

PART J.--Covers the practical side of the subject. 
PART JI,—Covers the general subject of calculations for 

marine engineers, and furnishes assistance in mathematics to 
those who may require such aid. 

The book is illustrated with nearly four hundred diagrams 
and cuts made specially for the purpose, and showing con- 
structively the most approved practice in the different branches 
of the subject. The text is in such plain, simple English that 
any man with an ordinary education can easily understand it. 

FOR SALE BY 

INTERNATIONAL MARINE ENGINEERING 
17 Battery Place, New York, U.S. A. 

Christopher Street 

Finsbury Square, E. C., London 
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Every engineer should send to Greene, Tweed & Company, 
109 Duane street, New York, for a free working sample of 
“Palmeto” packing. It comes in twists in sizes ¥% 3/16 and 
% inch. Braided, round and square, from 4% inch up. Cata- 
logues free. 

Boiler feeds and steam traps are the subject of folders is- 
sued by the Griscom-Spencer Company, 90 West street, New 
York, ‘Ihe “Morehead” return steam trap for working pres- 
sures up to 250 pounds is designed especially for the economi- 
cal feeding of boilers from open or closed heaters and for 
returning condensation directly to the boilers from high-pres- 
sure, low-pressure or high and low-pressure heating lines, dry 
kilns, cooking kettles, etc., without the use of a pump.or in- 
jector, the location of the return lines above or below the 
waterline of the boiler being immaterial. 

The Jenkins automatic liquid discharger, operated by 
steam or compressed air, absolutely automatic. ‘Elevates 
from 2,000 to 4,000 gallons per hour of sewerage and liquid 
wastes from below the sewer or water level from 4 to 40 feet. 
Composition cylinder, special inlet and outlet valves. Espe- 
cially adapted for yachts, ocean liners, steam vessels, buildings 
and any place where liquid is to be elevated from one level to 
another. Can furnish complete air compressor, tank and 
necessary fittings if desired, when same is to be used with air.” 
Full particulars upon application to A. B. Sands & Son, 22 
Vesey street, New York, who show a full line of sanitary fix- 
tures in Catalogue “FE,” sent upon request. 

Valves of many types, oil pumps, sight-feed oilers, injec- 
tors, and many other marine steam auxiliaries are described in 
illustrated circulars published by the William Powell Company, 
Cincinnati, Ohio. For this company’s “Cyclone” blow-off 
valve the claim is made that its construction is so simple that 
it enables the engineer to adjust the valve at any time with an 
ordinary monkey wrench, a great convenience when it needs 
repacking. ‘The disc and seat bearing are constructed with 
such a large angle that it is impossible for any sediment or 
scale to lodge between them, either while blowing off or clos- 
ing the disc, so that they are not worn out after a few months 
of use. Every valve is tested to 250 pounds hydraulic pressure. 
The William Powell Company’s improved screw-feed grease 
cup is especially designed for marine engines, and where it is 
desired to force the grease some distance, as in air compres- 
sors, ice machines, etc. It is said to be particularly desirable 
for intermittent or positive feed. 

A complete line of metal-working machinery carried in 
stock by Joseph T. Ryerson & Son is described in catalogues 
issued by that firm. The statement is made that this machinery 
embodies “many special labor-saving tools that represent a 
distinct departure from ordinary methods and the latest de- 
velopment in each particular line. The constant study of metal- 
working processes by our engineering department, supple- 
mented by an experience of nearly seventy years in the iron 
and steel business, affords us an unequaled opportunity to co- 
operate and assist prospective purchasers of equipment. We. 
have furnished the complete equipment for many of the largest 
shops in this country, and are prepared to submit plans and 
estimates based on required output. Our service at all times 
comprehends a study of the desired production and the co- 
operation of our mechanical engineering staff. We carry in 
stock, for immediate shipment, a full line of machinery, per- 
mitting us to handle your at-once requirements as well as 
your future demands. We shall be pleased to have an oppor- 
tunity to submit prices and estimates on your equipment needs.” 

“Smooth-On Protective Paints for Iron and Steel” is the 
title of the latest booklet published by the Smooth-On Manu- 
facturing Company, Jersey City, N. J., and a free copy will 
be sent to any of our readers upon request. “In all parts of 
the world the Smooth-On iron cements have ably demonstrated 
that they are absolutely the finest preparations for making 
repairs on iron and steel. Wherever a boiler is to be repaired, 
a pipe joint made tight or a casting mended, Smooth-On 
cement suggests itself as the very first thing needed. It is, 
therefore, little wonder that we have received repeated re- 
quests for an iron paint that would be of the same high order 
as the Smooth-On iron cement—a paint that would be more 
than a mere covering, a paint that would permeate the pores 
of iron or steel and adhere tenaciously to their surfaces, mak- 
ing a positive and lasting protection to the metal. On this 
subject the chemist of the Smooth-On Company has been 
working for the past three years, and has produced what we 
think a perfect iron paint, one that we can safely label 
Smooth-On and know that it will live up to the Smooth-On 
reputation. This. metal covering will be sold as Smooth-On 
iron paint.” 
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International Marine Engineering 

Hydraulic punches, made in suitable sizes and types for 
any work from punching the small rivet holes in plate metal 
and standard sections to stamping out boiler manholes, are 
described in catalogues published by the Watson-Stillman 
Company, Church and Dey streets, New York. “If a portable 
punch is preferred, we furnish suitable wheel truck mounting. 
We also make presses, pumps, jacks, accumulators, benders 
and other tools for every purpose to which it is practical to 
apply hydraulic power.” 

“The Difference Between Albeco Laminated and Multi- 
Lap Leather Belting” is the title of a booklet distributed by 
the American Laminated Belting Company, 113 Hudson street, 
New York. This booklet is especially interesting in that it 
gives close comparisons of the operating principles, power 
transmitting qualities and ultimate economy of both types of 
belting. That laminated belting can handle heavy loads is 
forcibly shown in this booklet by the description of the main 
drive in the Cocheco Department, Pacific Mills, Dover, N. H., 
where 84 inches width of laminated belt on one pulley are 
transmitting 1,544 horsepower. These belts, consisting of two 
30-inch and one 24-inch belt, all 5g inches thick, are said to 
comprise the largest installation of laminated belting on one 
drive in the world, and were installed by Lockwood, Greene 
& Company, the Boston mill engineers, because no lapped belts 
would transmit the power under the severe conditions imposed. 

Reducing valves are described in Bulletin No. 120, published 
by Elliott Company, 6907 Susquehanna street, Pittsburg, Pa. 
“Where it is desirable to use liquids, gas, air and steam at a 
pressure lower than the initial pressure, reducing valves or 
pressure regulators are employed. Like all other successful 
mechanical devices, a reducing valve, to give perfect satisfac- 
tion, must be simple in design, have few wearing parts, all of 
which should be accessible for repair and adjustment. Up to 
the present time, all the reducing valves on the market in- 
volve the use of some kind of a diaphragm in their operation, 
and in some types several diaphragms are used in combination 
with inside springs, or a system of complicated levers, which 
require the services of a skilled mechanic to take apart and re- 
assemble. In the diaphragm type of reducing valve the range 
of valve opening is proportional to the size of the diaphragm, 
its life depending upon the range of valve movement. Con- 
sequently the use of a diaphragm in large valves is a very dan- 
gerous practice, and one to be avoided to secure the best 
results.” 

Elastic metal gaskets are described in circulars published 
by the U. S. Indestructible Gasket Company, 50 Church street, . 
New York. “This metallic gasket may be used in place of 
rubber or other destructible materials in general use for pack- 
ing. It often consists of sheet metal, stamped with concentric 
corrugations. Six to eight corrugations are all that are neces- 
sary, so that the space within the bolt holes usually determines 
the width of the gasket. In cases where the flanges are thin, 
and for this reason liable to bend when the bolts are tightened, 
it is advisable to extend the copper gasket to the full width of 
flange. This will, of course, require the cutting of bolt holes 
in the gasket. Connections made with these gaskets will not 
blow out after continued use, for each corrugation makes the 
entire circle of the flange, and so long as the contact is kept 
complete by compression the joint cannot leak. These gaskets 
never blow out like rubber or asbestos. They may be put in 
place while steam is leaking. Answer well on pipes in which 
steam is alternately on and off, for it is not impaired by the 
repeated expansion and contraction.” 

Consolidated pop safety valves are described in a hand- 
some cloth-bound volume of 78 pages, published by the Con- 
solidated Safety Valve Company, 85 Liberty street, New York 
City. “The Consolidated Safety Valve Company has within 
the last two years inaugurated two exceedingly important 
movements in the safety-valve practice of this country—move- 
ments which are causing universal modifications of design, 
and, for the first time in the history of engineering, are 
putting the methods of safety-valve rating and specifications 
upon a sound basis. This has, of course, required exhaustive 
testing and research, in conducting which this company has 
spared no expense, deliberately adopting the policy of giving 
the results freely to the engineering public. This policy has 
obtained for the company in this work the co-operation of rail- 
roads, of stationary and marine interest, and of eminent engi- 
neers, adding much to the broad application and value of the 
results obtained. The movements referred to are: First, for 
the rating and specifying of safety valves according to their 
actual relieving capacities; and, second, for increasing their 
efficiency by modifications in design, which make possible the 
obtaining of larger capacities and a cleaner, more positive 
action.” 
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Engineers’ Taper, Wire & Thickness Gage 

- 
This gage is especially designed for the use of marine engineers, ma- 

chinists and others desiring a set of gages in compact form. ‘ 
_ The taper gage shows the thickness in 64ths to 3-16ths of an inch on one 

side, and on the reverse side is graduated as a rule three inches of its 
length, reading in 8ths and 16ths of an inch. 

The wire gage, English Standard, shows on one side sizes numbered from 
19 to 36, with two extra slots, one 1-16, the other % of an inch, and on 
the reverse side shows the decimal equivalents expressed in thousandths. 
This gage has also 9 thickness or feeler gage leaves, approximately 4 
inches long, of the following thicknesses: .002, .003, .004, .006, -008, .010, 
.012, .015 and 1-16th of an inch, all folded within the case, which is 434 
inches long, convenient to handle or to carry in the pocket. 

Price, each, $3.50 Catalogue 18-L Free. 

THE L. S. STARRETT CO., Athol, Mass., U.S.A. 
London Warehouse, 36 and 37 Upper Thames St., E. C, 

If you are a dealer and stock Iron and Brass 
Steam Engineering Fittings you want to know 
about the Powell line. Here is a specialty. 

The POWELL 
UNION DISC 

VALVE 
Made on the same lineS 

as the Powell WHITE 
STAR Valve but with a 
composition fibre disc. 

Notice the ground joint 
connection between bonnet 
and body secured by the 
hexagonal union nut. 
Notice that the threads that 
take the union nut are out- 
side the neck. You don’t 
need red lead or other 
cementing to make them 
tight. 

There is a demand for 
valves of this class which 
is growing every day. Write 
for our catalog and ask 
for our dealer's proposi- 
tion—the cost is a postage 
stamp for your letter and 
you cannot lose. 

THE A WM. POWELL Co. 
ay DEPENDABLE ENGINEERING SPECIALTIES. 

CINCINNATI 
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Lubrication 

Troubles ? 

You can cure many or all of 
these with Dixon’s Flake 
Graphite. Unlike oil, Dixon’s 
Graphite will do no injury 
to boilers if it reaches them. 

Sample 75-C Free. 

JOSEPH DIXON GRUGIBLE CO. 
JERSEY CITY, N. J. 

The Sprague electric hoist, made by the Sprague Electric 
Company, 527 West Thirty-fourth street, New York, is a labor- 
saving device, and is designed for the same purpose as the 
automatic machine tool—to cheapen and increase production. 
Generally speaking, it is used to handle loads which, on ac- 
count of their location, are inaccessible to the ordinary travel- 
ing crane, or which are too small to be economically handled 
by such a large and expensive machine. The claim is made 
that the Sprague electric hoist is made"in a greater variety of 
sizes and designs than any other similar appliance. 

THE BOUND VOLUME 

OF 

International Marine 

Engineering 

FOR 

January-December, 1910, is now ready 
for delivery 

PRICE, $4.06 (16/-) 

‘Buyer Pays Express Charges 

; NEW YORK 
Whitehall Building, 17 Battery Place 

LONDON 

31 Christopher Street, Finsbury Square, E. C. 
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Recording instruments for pressure, temperature and elec- 
tricity are the subject of an illustrated pamphlet of 64 pages 
published by the Bristol Company, Waterbury, Conn. This 
pamphlet states that one of the most important features of 
Bristol instruments has always been their extreme simplicity 
of construction and operation, and that the general principle 
on which they have been designed is that the most simple 
equipment that will do the work is the most practical equip- 
ment for that work, because it is the easiest to maintain. 

“Oakite,” for use on board ship, is described in a pam- 
phlet published by the Oakley Chemical Company, 114 Liberty 
street, New York. “Oakite recovers all the oil absorbed by 
wiping waste—unchanged chemically or physically—ready for 
re-use. Oakite emulsifies, not saponifies, as do alkalis. The 
waste (or wiping cloths) cleaned at same time may be re- 
cleaned indefinitely. One factory sent us clothes cleaned over 
go times. A railroad, waste cleaned 67 times—a better ab- 
sorbent than new. Oakite does not injure the fiber. Ask for 
circular No. 67. Oil and waste saved for re-use at a cost of 
I5 percent. Often 10 percent or less. You can make the ap- 
paratus. Figure what this saving means to you in oil, grease, 
waste-wiping cloths, etc. Circular No. 67 gives other uses of 
Oakite—cleaning machinery, belting, tools, floors, walls, etc., 
cheaper, easier, quicker, better. No soapy smell; no greasy, 
soapy film; no cutting acids or alkalis.” 

TRADE PUBLICATIONS 
GREAT BRITAIN 

The Phosphor Bronze Company, Ltd., 87 Sumner street, 
London, S. E., have just issued a catalogue giving descriptions 
of their various well-known specialties, which comprise phos- 
phor bronze—cast, rolled and drawn: gunmetal—ingots and 
castings; brass—ingots and castings; white anti-friction 
metals, printing metals, and all non-ferrous alloys. The com- 
positions, uses and tests are given. The catalogue is well 
got up and illustrated, and will be useful to all who use phos- 
phor bronze. 
Vice-Admiral H. L. Fleet has a keen observation and a 

ready pen. He has turned both to excellent effect in a collec- 
tion of stories and poems, which has just been issued in his 
name by Swan, Sonnenschein & Company, 25 High street, 
Bloomsbury, London, at 5/—. Besides being thoroughly en- 
tertaining the pages constitute an excellent picture of life in 
the navy. Some of the yarns and poems have already appeared 
in the pages of the Naval and Military Record, and they were 
cay worthy of the permanency which has now been given 
them. 
A volume of stirring essays on thirteen fighting sailormen 

has been published by Smith, Elder & Company, of Waterloo Place, London, S. W., under the title of Fighting Admirals. 
Mr. John Barnett, the author, writes in a spirited style, and 
the charm of his book is enhanced by the addition of some 
ten authentic portraits, and a very excellent picture, “A Strag- gler from a Forgotten Fight,” by H. W. Stagg, constitutes 
the frontispiece. This latter shows a dismantled old three- 
decker, concerning which a short sketch is included. The ves- sel is the old Impregnable, used in the bombardment of Algiers by Lord Exmouth. The studies cover a period from the time of Edward IIT. to Lord Cochrane. It is hardly wise to select any of the sketches, as each has been dealt with so ably, but we are Particularly attracted by the studies on Prince Rupert, Sir Walter Raleigh, three of Rodney’s fights and Benbow and his last fight. 
_ A catalogue of steam-proof flare lights, hand-lamps, etc., is published by Imperial Light, Ltd., 123 Victoria street, Lon- don, S. W. “The introduction of Imperial lights has revolu- tionized the lighting of open spaces. These lights are more handy, efficient and economical than any other form of flare, 
and no one who is dependent from time to time upon portable lights can possibly afford to be without them. We are now supplying Imperial lights to every country in the world. They have been subject to the severest tests under every conceiv- able condition, and the general opinion of our thousands of customers is that Imperial lights are without exception the very best for the purposes for which they are designed. Dur- ing the last few years the sales of Imperial lights have in- creased beyond our most sanguine anticipations, and our success 1s entirely due to the simplicity and efficiency of de- sign, coupled with the economy in initial cost and maintenance. Imperial acetylene flare lights and hand-lamps, which are fully protected by British and foreign patents, are dealt with in detail in this catalogue, and the illustrations are from pho- tographs of actual lights of each type.” 
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The India-Rubber, Guttapercha & Telegraph Works 

Company, Ltd., of 100-106 Cannon street, E. C., recently isued 

a very handsome catalogue, giving full details of their rubber 

tiling. This form of flooring is especially suitable for use on 

board ship; it is noiseless, durable, sanitary and waterproof, 

and is also pleasant to walk upon. The tiles, which are fixed 

by a special cement, are made in different shapes and colors, 

so that a very large variety of designs can be carried out. The 

catalogue contains several colored engravings, showing in- 

teriors of ships with this form of flooring in use. 

Light-framed compound engines for steam yachts, 

launches, etc., are described in circulars published by W. 

Sisson & Company, Ltd., Gloucester. “The engines are suited 

for working pressures up to 250 pounds if required, the cylin- 

ders being correctly proportioned to suit. They are provided 

when required with suitable boiler, stern gear, cocks, valves, 

pipes and all accessories, forming a complete set of machinery 

all ready for fixing on board. We also undertake to do this 
work, or in case of machinery for export to carry out steam 
test in our works, afterwards dismantle, pack and protect se- 
curely for shipment, and supply complete erection drawings 
and all necessary information.” 

BUSINESS NOTES 
AMERICA 

Tue Nationat Boat & EncIneE Company, incorporated in 
Maine, has been formed to combine a number of prominent 
power boat and engine manufacturing companies. A partial 
list of the companies absorbed is as follows: Racine Boat 
Manufacturing Company, Muskegon, Mich.; Truscott Boat 
Manufacturing Company, St. Joseph, Mich.; Pope Boat Com- 
pany, Fond du Lac, Wis.; Pierce Motor Boat Company, 
Racine, Wis.; Shell Lake Boat Company, Shell Lake, Wis.; 
Western Boat & Engine Works, Michigan City, Ind.; West 
Mystic Manufacturing Company, West Mystic, Conn.; Inland 
Lakes Boat Company, Lake Geneva, Wis. The president of 
the new company is Walter J. Reynolds; vice-president, J. M. 
Truscott; secretary, John Q. Ross. 

Record Concrete Layinec At Gatun Locxs.—All hourly 
records for concrete laying were broken on Oct. 6 by the 
cableways used in constructing the great locks on the Panama 
Canal at Gatun. Two million cubic yards of concrete are 
to be used in building these locks. Lidgerwood cableways, 
made by the Lidgerwood Manufacturing Company, 96 Liberty 
street, New York, are used for placing the concrete. These 
cableways are arranged in duplex form on four pairs of towers. 
The pair of cableways which broke the record are known 
officially as “Strand A” and “Strand B,”’ of cableway No. 1. 
Strand A placed 49 cubic yards in one hour, and Strand B 
placed 50 cubic yards during the same hour. This means that 
the carriage on each strand made 25 trips per hour. The cable 
ways were sold under a guarantee that they would make 20 
trips per hour. These cableways are arranged to give higher 
carriage speed than was ever attempted before for this class 
of work. This speed is rendered possible by important im- 
provements made by Mr. Spencer Miller in anticipation of just 
such needs. With these improvements it is possible to use 
carriage speeds up to 2,500 feet per minute, as against speeds 
of 800 or 900 feet per minute, which were as great as were 
before practicable. The cableways each have a span of 800 
feet between towers. They are actuated by electricity, and the 
control is as easy and simple and of the same character as the 
control of an up-to-date electric train. One operator controls 
the entire operation on each strand. 

yay 
J.& EE. HALL Ltd. 

j PATENT THE BEST . 

KEENAN’S cornea CONDUCTING ECONOMICAL 

COVERING IN 

COMPOSITION. "= 
WILL OUTLAST 

ANY OTHER MAKE & GIVE BETTER RESULTS. 

Does not Pit the Metal or Crumble Away. 

MATTHEW KEENAN & OO. 
LTD. 

Makers of all kinds of Coverings, 

TREDEGAR ROAD, BOW, LONDON, E. 
—wANDS.- 

80, GREAT WELLINGTON ST., GLASGOW. 

Pacific Steam Navigation Co.’s SS. ‘‘Orcoma.” 

Boilers, Cylinders and all Pipes covered by Matthew Keenan & Co,, Lid, 

WitirAm C. Hennrinc has resigned as president and treas- 
urer of the Durable Wire Rope Company, Boston, Mass., and 
has accepted the position of secretary and treasurer of the A. 
Leschen & Sons Rope Company, of St. Louis, Mo. 

Tue De Lavat STEAM TurRBINE Company, Trenton, N. J., 
announces that the Dravo-Doyle Company, by whom it has 
heretofore been represented in Pittsburg, Philadelphia and 
Cleveland, will open an office in Chicago at the Marquette 
building, in charge of Mr. H. S. Budd. The Dravo-Doyle 
Company has been very successful in the introduction of De 
Laval steam turbines for high and low steam pressure, and 
for direct connection to electrical generators, centrifugal 
pumps, blowers, etc., and has a wide experience in the general 
engineering and installation work connected with this kind of 
machinery, also with De Laval centrifugal pumps, all classes 
of service, including boiler feeding, hydraulic pressure ser- 
vice, water works, etc., as described in a 90-page book on this 
subject recently published by the De Laval Steam Turbine 
Company. Mr. Budd is well qualified and prepared to advise 
with prospective purchasers on all questions relating to steam 
turbines, centrifugal pumps and other centrifugal machinery. 
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OWING TO GREATLY INCREASED BUSINESS the H. W. Johns- 
Manville Company announces the removal of its offices, now 
located at 85 Sheldon street, Houghton, Mich., to more com- 
modious and convenient quarters at 96 Sheldon street, where 
they will be better prepared to serve their patrons. As in the 
past, Mr. S. T. Harris, who has been associated with the com- 
pany for a number of years, will be in charge of the offices 
at the new address. 

Mr. WALTER BRINTON, superintendent of the manganese 
steel department of the Taylor Iron & Steel Company’s plant 
at High Bridge, N. J., since 1895, has resigned, and has ac- 
cepted a position as consulting engineer for the Edgar Allen 
American Manganese Steel Company, which is manufacturing 
manganese steel at Chicago Heights, Ill., and at New Castle, 
DEE Mr. Brinton’s headquarters will be at the New Castle 
plant. 

W. Irvine Apams & Son, ship and yacht builders, East 
Boothay, Me., announce that they have incorporated, under 
the laws of the State of Maine, as the Adams Shipbuild- 
ing Company, Inc., and have made arrangements to handle 
an even larger business than previously. They now have 
associated with them William J. Deed, Jr., naval architect, of 
Boston, who will handle the architectural end of the business. 
They also have the Maine agency for Blount & Lovell motors, 
made in Boston. As in the past the business will be kept to a 
high standard, and the firm, well known for years along the 
entire coast, would be pleased to submit plans and estimates 
upon receipt of your requirements. The Boston office is at 113 
Devonshire street, room 68. 

Two 120-HORSEPOWER DIESEL OIL ENGINES are to be installed 
on each of the Argentine warships now building in the United 
States. These engines are to be directly connected to electric 
generators to serve as port lighting sets, so that electric light 
service and energy can be furnished on the battleships at a 
minimum cost when in port by avoiding the expense of oper- 
ating the boilers. We understand that this method has been 
adopted by the British Admiralty with marked success. The 
contracts for this work have been made by the American 
Diesel Engine Company, St. Louis, Mo., with the Fore River 
Shipbuilding Company and the New York Shipbuilding Com- 
pany, who are building the two Argentine battleships. 
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A. Correction.—In our December issue the statement was 
made that “more than 100 horsepower of engines made by A. 
Mietz, 130 Mott street, New York City, are now in operation.” 
This was, of course, a mistake, and should have read: “More 
than 100,000 horsepower.” These engines use kerosene, fuel 
oil, crude oil and alcohol. 

ANNOUNCEMENT IS MADE that the business of William 
Forgie, Washington, Pa. has passed into the hands of the 
Duff Manufacturing Company of Pittsburg. The latter con- 
cern has bought the entire Forgie plant, including its business 
and all rights and privileges of making the oil-well jacks 
originated in the early days of the business by William Forgie. 

Tue Barney & SmitH CAR Company, Dayton, Ohio, has 
just placed an order with Tate, Jones & Co., Inc., Pittsburg, 
Pa., for two portable oil rivet forges, which makes a total of 
nine of this type of forge which they have purchased from 
Tate, Jones & Company, Inc. 

THE VANADIUM STEEL PISTON RODS, made by the American 
Vanadium Company, 318 Frick building, Pittsburg, Pa., are 
stated to possess the following physical properties: Elastic 
limit, 101,000 pounds; tensile strength, 125,000 pounds; elonga- 
tion in 2 inches, 20 percent; reduction of area, 55 percent. 

Tue Pawrinc & HarniscHFeGeER Company, Milwaukee, 
Wis., announces that owing to the great increase in its busi- 
ness on the Pacific Coast, it has opened a branch office in the 
Washington building, Portland, Ore., in charge of Mr. R. K. 
Morse, who for some years past has been a member of tis 
engineering staff at the home office in Milwaukee. 

Tue Witr1am H. Woop Locomotive Fire-Box & TuBE 
PLate Company, Media, Pa., states that its fire-boxes and tube 
plates are the only formation: by which expansion and con- 
traction is neutralized. Complete fire-boxes and tube plates 
may be seen and examined at the Baldwin Locomotive Works, 
Philadelphia, Pa. 

HIGH-GRADE BRONZE AND BRASS CASTINGS, phosphor bronze, 
government gunmetal, boring bronzes and red and yellow 
brass are the product of the American Manganese Bronze 
Company, 99 John street, New York. This company publishes 
some tests of “Spare’s manganese bronze made at various 
dates from separate heats, and has at its works a 100,000- 
pound Tinius Olsen testing machine, with which it states that 
every batch of metal sent out is carefully tested. 
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BUSINESS NOTES 
GREAT BRITAIN 

THE NEW GRAYING DocK which the Admiralty are providing 
at Portsmouth is being constructed alongside the lock. Both 
these undertakings are being built in basin No. 3. Entrance to 
the new dock will be obtained through basin No. 4 (which is 
approached from Fountain Lake), by demolishing the Naval 
Depot Parade, but it is proposed eventually to construct an 
entrance at the other end of the dock, giving access direct 
from Fountain Lake, thus making it identical with the lock. 
This proposal, however, is for the present in abeyance. On 
the completion of the new dock, to be accomplished by August, 
1913, the remaining portion of the basin No. 3 will have ac- 
commodation for two battleships. Under the contract, which 
has been placed with Messrs. Morrison & Mason, of Glasgow, 
the walls of the dock, to be built of mass concrete, will be 26 feet 
thick at the base and 11 feet thick at the coping, while the depth 
of concrete on the bottom will be 19 feet. Granolithic facings 
will be provided on the bottom and also on the sides up to 20 
feet 6 inches from the coping. From that point the walls will 
be faced with blue brickwork. There will be seven altars. 
The length of the dock will be 918 feet from center of caisson 
to the temporary end wall, the depth will be 55 feet 8 inches, 
with 1 foot rise in the course of the length, and the width will 
be 119 feet between the copings. -The entrance, which will be 
opened and closed by a floating caisson, will be 110 feet in 
width and 45 feet 2 inches deep on the sill, or 40 feet deep at 
high water. The outer entrance, when constructed, will be 
furnished with a slidine caisson, and then the length of the 
dock will be 876 feet € inches from center to center of caissons. 
A maximum length of 938 feet 3 inches center to center will 
be obtainable by placing the caissons in the outer stops to be 
provided for the purpose. The dock will be emptied through 
a special culvert by means of the pumping plant provided for 
the lock, as it is unlikely that it will be necessary to empty 
them simultaneously. A subway, measuring 6 feet 6 inches by 
4 feet 6 inches, for the accommodation of pipes, cables, etc., 
will be constructed under the coping all round the dock. The 
wharves will be 170 feet wide, and a 50-ton crane will be 
erected on the new wharf on the south side of the basin. 
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THE Sramuiess Steet Boat Company, Lop., Wakefield, 
writes INTERNATIONAL MARINE ENGINEERING that it makes 
boats of all sizes for shallow draft work, and not merely 
40-foot boats, as might be inferred from the article in our 
November issue describing this company’s product. 

Ir IS WELL KNOWN, says the London 7imes, that those firms 
who have already equipped and made use of experimental 
tanks for testing ship models attribute their success in out-of- 
the-way undertakings involving questions of speed, draft, 
consumption, etc., to the possession of such tanks and the 
special data they afford. The value of such tanks is being 
more and more appreciated since increased attention began to 
be paid to propellers as factors in speed results, especially as 
associated with steam turbine propulsion. It has been re- 
marked that solely on account of the saving possible in trial- 
trip expenses with the finished vessel many firms may soon 
realize the advisability of laying down experimental plants. 
In the case of new designs especially, the ultimate expenses 
of trial after trial may often much exceed the annual cost of 
the scientific investigations by means of tank experiments. As 
a matter of fact several firms have tanks of some kind in 
which models are regularly tried, although not with all the 
nicety and elaborateness possible in a tank of the Froude type. 
For comparative purposes, the results, it is felt, need not have 
all the academic minuteness and finish of those obtained in 
establishments carried on under the egis of government de- 
partments or university chairs. Messrs. Alex. Stephen & 
Sons, on the Clyde, for example, have made it a practice for 
years, when the conditions of design were unusual, to try 
models, variously modified, in a tank of moderate length in 
their works. Mr. Fred. J. Stephen has conducted these ex- 
periments, using apparatus of his own devising, in which a 
falling weight for towage, with due corrections for gravity 
and velocity, has been a feature, and to the data obtained by 
these means over long periods he attributes the firm’s success 
with many of their vessels. But for the aid afforded in this 
way the firm would repeatedly have declined to accept con- 
tracts which they have, in the event, successfully carried out. 
At the present time the firm are laying down a new and much 
improved tank, which will be fitted with the necessary towing 
and recording apparatus, devised with every regard to ac- 
curacy and uniformity in results. 
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Tue British MANESMANN TuBE Company, Ltp., Salisbury 
House, London, E. C., states that its weldless steel spigot 
and faucet tubes and weldless steel hydraulic tubes are used 
at the new Leith docks as well as the new docks at Imming- 
ham, Methil and Hull. 

THIS BEING THE JUBILEE YEAR of the Greenock Philosophical 
Society, under whose auspices for many years the celebration 
of the anniversary of Greenock’s most eminent native, James 
Watt, has been held, a specially attractive syllabus has been 
arranged to mark the event. In addition to the usual pro- 
gramme of lectures, it has been decided to celebrate the fiftieth 
anniversary some time in January, when the Watt anniversary 
lecture falls to be delivered. The lecturer on this occasion is 
Prof. J. H. Biles, of the chair of naval architecture, Glasgow 
University. The James Watt dinner, held annually under the 
auspices of the Scottish Institution of Engineers and Ship- 
builders, will on this occasion take place in the St. Andrew’s 
Halls, the accommodation in the largest of Glasgow’s res- 
taurants having on the past two or three occasions proved 
somewhat inadequate to the demands. 
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THE contTRACT for the dock gates and machinery for the 
new graving dock being constructed by the Leith Dock Com- 
missioners was secured by Sir W. G. Armstrong, Whitworth 
& Company, the price being £7,650. The pumping machinery 
for the new dock is being supplied by Messrs. W. H. Allen, 
Son & Company for £4,934. A new warehouse at the Imperial 
Dock, adjacent to the graving dock, is being constructed by 
Messrs. Redpath, Brown & Company, at a cost of £3,050. 

Messrs. Smirus’ Dock Company, Ltp., of North and South 
Shields, having now established new graving docks and a 
shipbuilding yard at South Bank-on-Tees, are preparing the 
site hitherto occupied by their shipbuilding yard at North 
Shields for docking purposes. Messrs. John Aird & Company, 
of Westminster, are constructing a new drydock 525 feet in 
length, 71 feet clear width of entrance, and with a depth on 
sill of 22 feet h. w. 0. s. t. The dock gates will be of steel, one 
being about 60 feet and the other 30 feet long. The walls will 
be of concrete. The whole of the machinery will be electric- 
ally operated, the current being taken from the mains of the 
Neweastle-upon-Tyne Electric Supply Company. This new 
dock will be one of the group known as the “Bull Ring” docks, 
which will then consist of three large docks, and will be em- 
ployed more especially in the docking and repairing of oil 
steamers. 

Tue MaAscHINENFABRIK AUGSBURG-NURNBERG, who were the 
original constructors of the Diesel oil engine, the first machine 
of 20 horsepower having been put to work in 1897, after four 
years of experiment by Dr. Diesel, have recently carried out 
at Nuremburg a good deal of experimental work with the 
object of constructing a satisfactory horizontal Diesel engine, 
and a type has now been developed which can be made up to 
400 horsepower, and probably more. The advantages claimed 
for a horizontal engine over the vertical one are greater ac- 
cessibility of all working parts, much reduced headroom, more 
regular cooling of the cylinders, and greater ease of dis- 
mantling. The engine can be made with one, two or four 
cylinders, and though at present constructed as a four-cycle 
engine, can be arranged to work on the two-cycle principle, in 
which case a machine of 800 horsepower could be built. A 
horizontal cam shaft is provided, as with horizontal gas en- 
gines, and this operates the air inlet valve which is on the top 
of the cylinder, the exhaust valve which is at the bottom, and 
the fuel inlet valve which is on the end. A governor of the 
usual type is also worked from the main cam shaft, and it is 
noteworthy that in the case of two-cylinder machines (all over 
200 horsepower being made with two cylinders) the same cam 
shaft can be employed for all the valves on both cylinders. 
In the two-cylinder type the fly-wheel is not between the cylin- 
ders, but outside, so that a four-cylinder machine would be 
constructed of two separate two-cylinder engines with the 
fly-wheel in the center. In order to reduce wear on the 
cylinder the pistons are made longer than in the vertical type, 
and the cylinder lining is of the best cast steel. The compres- 
sor is of the ordinary type, driven off the main cam shaft, and 
the air is cooled in a cooler behind the compressor before 
entering the air vessels. The cam shaft also drives a small 
oil pump, which provides the lubrication for the machine, the 
gear wheels running in an oil-bath. The cooling water flows 
both through the main cylinder jackets and also round the 
compressor cylinder, the amount being regulated by valves on 
each pipe; it is found that the cooling effect is most satis- 
factory. The fuel consumption is practically the same as for 
the vertical type, and economy can be effected at light loads in 
the case of large engines by cutting out some of the cylinders. 
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Messrs. GrorGeE G. BLACKWELL, Sons & Company, Ltp., 
the manufacturers of anti-friction metal, of Cross Lane, East- 
cheap, London, E. C., have recently placed on the market the 
“Lion Brand” of plastic white metal. It is specially suitable 
for the main bearings and cranks of marine and other types 
of high-speed engines. The fusing point of this brand is 402 
degrees F., fluid point 600 degrees F., specific gravity 7.8 and 
weight per cubic inch 0.2818 pounds. It is a tin-basis metal 
of the best class, containing over 80 percent tin and antimony, 
specially toughened, and will sustain a load of 6 tons per 
square inch. Messrs. Blackwell are experiencing a large de- 
mand for this metal in consequence of the unqualified satisfac- 
tion it has given wherever it has been adopted. 

THE NEW PADDLE STEAMER JVeeroona, which sailed at the 
end of September from Glasgow, temporarily strengthened 
and boarded up, on her voyage to Melbourne, shows clearly 
that for high-speed passenger day service the paddle is still 
favored. This vessel, which is 310 feet in length by 36 feet 
beam, 71 feet over the sponsons, and is certified to carry nearly 
2,000 passengers, has been built by Messrs. A. & J. Inglis, 
Pointhouse, for service in Port Phillip Bay, South Australia. 
On the measured mile, as the mean of three double runs, she 
attained a speed of 18.1 knots, and the same rate of steaming 
was maintained in the Firth for about eight hours. She has 
spacious saloon accommodation on two decks for dining and 
lounge purposes, and on upper decks ample space and shelter 
for promenading. Ventilation has been specially looked to, 
and besides the fitting of closely spaced and large-sized side 
ports and sliding windows and of cowl and mushroom-headed 
ventilators, the thermo-tank system is installed for cooling 
the dining saloons, especially that on the lower deck. The 
apparatus is capable of changing the air in this large apart- 
ment fifteen times an hour. The meditin used for cooling the 
air in this vessel—amongst the first so arranged—is sea water. 
Tests have shown that the air is delivered at practically the 
temperature of the sea water. On her station the vessel will 
be moving in water of a temperature at highest of 84 degrees 
F., and the saloon will always be kept at a temperature prob- 
ably never more than 86 degrees F., this temperature being 
maintained under tropical conditions, when probably the at- 
mosphere will be in the vicinity of 100 degrees F. 

THE BRAZILIAN DESTROYER Sergipe recently left the yards 
of Yarrow & Company, Ltd., at Glasgow, to start on her voy- 
age to Brazil, and the Parana left shortly before. These two 
vessels are the last of the ten destroyers ordered by the Bra- 
zilian government from Messrs. Yarrow, and their departure 
completes an important and efficient addition to the Brazilian 
fleet. In spite of the firm’s removal from London to Glasgow 
during the early part of the execution of this work, the ves- 
sels have been delivered some months before the contract time. - 

A NEW TYPE OF LIFEBUOY, electrically lighted and designed 
for use in docks, on shipboard, and elsewhere where the work 
entails risk of danger by drowning, is being brought out by the 
Float Electric Company, Ltd. It carries four lights of 9 
candlepower, two above and two below the water, which can 
be plainly seen in clear weather for a considerable distance. 
The lighting is effected by two Float primary batteries, which 
are so arranged that they are sealed until the buoy is lifted 
from its rack. That operation has the effect of lighting the 
lamps, and the buoy will remain illuminated when thrown in 
the water for three or four hours. Its weight is only 25 
pounds, and in tests carried out at Barking it was found 
capable of supporting one man weighing 12 stone when lying 
aGioss it, and three men when their weights were partly water- 
orne. 

Messrs. JoHN I. THornycrorr & Co., Lrp., are completing 
at their Woolston Works, Southampton, three motor passenger 
boats, which have been ordered by the Governor of Baghdad 
for service on the Euphrates and Tigris. These vessels are 
63 feet long over all by 9 feet 6 inches wide, and at full load 
and full speed draw 2 feet 6 inches of water. Their twin 
screws are driven by two sets of Thornycroft 47 brake-horse- 
power paraffin motors, running normally at about 500 revolu- 
tions per minute, but capable of being accelerated up to 800 
revolutions per minute. A tank containing 60 gallons: of 
paraffin is fitted in the steering platform. The motors are 
placed in the middle of the boat, the first-class accommoda- 
tion, for thirty passengers, being forward, and the second 
class, for twenty, aft. At the full-speed trials of the first of 
these boats, which was finished complete in all respects in 
eight weeks from the time of laying the keelplate, a speed of 
13.4 knots, or 1.4 knot more than was guaranteed, was ob- 
tained, the total displacement at the time being 12% tons. 
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HELP AND SITUATION AND FOR SALE ADVERTISEMENTS 

No advertisements accepted unless cash accompanies the order. 

Advertisements will be inserted under this heading at the rate of 4 
cents (2 pence) per word for the first insertion. For each subsequent 
consecutive insertion the charge will be 1 cent (44 penny) ber word. 
But no advertisement will be inserted for less than 75 cents (8 shillings). 
Replies can be sent to our care if desired, and they will be forwarded 
without additional charge. : 

Draftsmen Wanted.—Two marine engine piping drafts- 
men and four marine engine and.turbine draftsmen. None 
but experienced men desired. State experience and salary de- 
sired. Fore River Shipbuilding Company, Quincy, Mass. 

Manager for New York Sales Office—A Detroit concern 
desires the services of a high-class man, having large ac- 
quaintance among marine engineers and buyers of marine en- 
gineering apparatus. Must also be familiar with boilers and 
their equipment. Reply in full: Box 70, care INTERNATIONAL 
MArInE ENGINEERING. 

Park & Paterson, Lrp., of Parkhead, Glasgow, have re- 
moved their branch works from Salford, Manchester, to 
Vickers street, Miles Platting, Manchester. 

THE GerpeL “Rapipity” type of steam trap, made by Wil- 
liam Geipel & Company, Vulcan Works, St. Thomas’ street, 
London, S. E., is stated by the manufacturer to be the only 
reliable trap for high-pressure which is safe from explosion, 
and that more than 100,000 of them are in use all over the 
world; that it is employed both for the highest pressure and 
for the lowest; that it is used on vessels of war at 300 pounds 
upwards, and on marine engines for the valve chest receivers, 
jackets, main.steam pipes and auxiliary steam pipes, and for 
many other purposes. 

EXTENSIONS RECENTLY ADDED to the Landore works of the 
British Mannesmann Tube Company, Ltd., consist principally 
of a new building for manufacturing spigot and faucet tubes. 
Covering an area of about 6,000 square yards, it contains the 
necessary machinery for dealing with an additional output of 
12,000 tons of tubes a year. Two railway sidings run the whole 
length of the building, and there is also an electric traveling 
crane by Messrs. Babcock & Wilcox, Ltd., of Renfrew. The 
tubes produced here are used for gas and water mains, electric 
cables, etc., and are made up to a total length of 40-50 feet, 
weldless, 7. ¢., in one solid piece. The total area covered by 
the Landore works now amounts to about 14 acres. Their 
output in tubing has increased sixfold in the last ten years, 
and the number of workmen at present employed is between 
1,500 -and_ 1,600. 

WHEN THE Liverpoot MERCANTILE NavicATIoN AssocIATION 
decided to bestow their gallantry medal- upon Lieut. J. O. 
Williams, R. N., they created a precedent. The exceptional 
services, however, of the gallant coastguard officer warranted 
them in departing from their usual practice of awarding the 
medal to masters and officers of the merchant service only. 
During the five years that Mr. Williams was stationed at 
Holyhead, he saved no less than 101 lives by means of the 
rocket. apparatus alone. All through his thrilling career he 
never appears to have hesitated when his duty involved him in 
personal risk. He undoubtedly holds the premier position of 
lifesaver among British coastguards. His life, which has re- 
cently been published by Hodder & Stoughton, of London, 
under the title of The Hero of the Sea, is worth reading. An 
excellent account of the development of the rocket apparatus 
prefaces the biography. 

DIVING APPARATUS AND SUBMARINE APPLIANCES are made by 
Messrs. 'Siebe, Gorman & Company, Ltd., 187 Westminster 
Bridge road, London, S. E. The firm’s well-known air pumps, 
diving helmets and dresses, diving bells and accessories, includ- 
ing electric lamps, telephone apparatus, pneumatic tools, ex- 
ploders for blasting, etc., an interesting self-contained breath- 
ing apparatus, capable of being used as a smoke-helmet or for 
diving in shallow water, are among its products. This consists 
of a helmet and jacket, and in a pocket is a substance which, 
in contact with the respired water vapor, gives off pure oxygen. 
The residue is an alkali, which absorbs carbon dioxide, and 
it is said that the air contained in the apparatus can be 
breathed over and over again, and light work can be carried 
on for about an hour with one charge. 
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MARINE SOCIETIES. 
AMERICA 

AMERICAN SOCIETY OF NAVAL ENGINEERS. 

Navy Department, Washington, D. C. 

SOCIETY OF NAVAL ARCHITECTS AND MARINE ENGINEERS 
29 West 39th Street, New York. . 

NATIONAL ASSOCIATION OF ENGINE AND BOAT 
MANUFACTURERS. 

814 Madison Avenue, New York City. 

UNITED STATES NAVAL INSTITUTE. 
Naval Academy, Annapolis, Md. 

GREAT BRITAIN 

INSTITUTION OF NAVAL ARCHITECTS. 
6 Adelphi Terrace, London, W. C. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
SCOTLAND. 

39 Elmbank Crescent, Glasgow. 

NORTHEAST COAST INSTITUTION OF ENGINEERS AND 
~* SHIPBUILDERS. 

Bolbec Hall, Westgate Road, Newcastle-on-Tyne. 

INSTITUTE OF MARINE ENGINEERS, INCORP. 

68 Romford Road, Stratford, London, E. 

GERMANY. 

SCHIFFBAUTECHNISCHE GESELLSCHAFT. 
Technische Hochschule, Charlottenburg. 

MARINE ENGINEERS’ BENEFICIAL ASSOCIATION 

NATIONAL OFFICERS. 

President—Wm. F. Yates, 21 State St., New York City. 
BE MG SEEING Hyde, 9115 Willard Ave., N. W., Cleve- 

and, io. 
Second ESAS ifn: P. Tindall, 180 Twentieth St., Detroit, ich, 
Third Vice-President—Charles N. Vosburgh, 6323 Patton St., New 

Orleans, La. 
Secretary—Geo. A. Grubb, 1040 Dakin St., Chicago, III. 
Treasurer—A. L. Jones, 38 Avery Ave., Detroit, Mich. 

ADVISORY BOARD. 

Chairman—Frank: J. Houghton, Port Richmond, S. I., N. Y. 
Secretary—Wm. L. Bridges, 784% Twelfth St., Milwaukee, Wis. John A. Watts, 318 Fifth St., S. E., Washington, D. C. 

AMERICAN ASSOCIATION OF MASTERS, MATES AND PILOTS. 
NATIONAL EXECUTIVE COMMITTEE. 

Nea President—John H. Pruett, 423 Forty-Ninth St., Brooklyn 

National First Vice-President—Wm. A. Westcott, 1 Ferry Building, San 
Francisco, Cal. : 

National Second’ Vice-President—A. R. Mackey, 8 Wood St., 
burg, Pa. 

National Third Vice-President—Charles Davis, St. Louis, Mo. National Treasurer—A, B. Devlin, 21 State St., New York. Also secre- tary pro tem. 
National Counsel—L. B. Dow, 21 State St., New York. 

Pitts- 

a==Where To Buy=—_—_ 

Anything Marine 
A Free Copy of the only Marine 

Directory ever published wiil be sent 
to every one of our readers who asks 
for it. Vest Pocket size, 5 x 28. 

Apbress, International Marine Engineering 
17 Battery Place, New York 

When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 
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AINBOW PACKING 
CAN’T 

BLOW DURABLE 

RAINBOW EFFECTIVE 

OUT ECONOMICAL 

Will hold the RELIABLE 

highest pressure. 

State clearly on your packing orders Rainbow and be sure you 
get the genuine. Look for the trade mark, three rows of diamonds 

in black in each one of which occurs the word Rainbow. 

PEERLESS PISTON and 
VALVE ROD PACKING 

You can get from |2 to 18 months’ perfect service from Peerless 
Packing. For high or low pressure steam the Peerless is 
head and shoulders above all other packings. The celebrated 
Peerless Piston and Valve Rod Packing has many imitators, 

but no competitors. Don’t wait. Order a box today. 
Manufactured, Patented and Copyrighted Exclusively by 

Peerless Rubber Manufacturing Co. 

16 Warren Street and 88 Chambers Street, New York 
EUROPEAN AGENCY:—Carr Bros., Ltd., 11 Queen Victoria Street, London, E. C. 

Detroit, Mich.—16—24 Woodward Ave. Indianapolis, Ind.—38—42 South Capitol Ave. Tacoma, Wash.—1316—1318 A St. 
Chicago, Ill.—202-210 South Water St. Omaha, Neb.—1218 Farnam St. Portland, Ore.—27—28 North Front St. 
Pittsburg, Pa.—425-—427 First Ave. Denver, Col.—1556 Wazee St. Vancouver, B. C.—Carral & Alexander Sts. 
San Francisco, Cal.—416—422 Mission St. Richmond, Va.—Cor. Ninth and Cary Sts. 
New Orleans, La.—Cor. Common & Tchoup- Waco, Texas—507—711 Austin Ave. FOREIGN DEPOTS 

itoulas Sts. Syracuse, N. Y.—212-214 South Clinton St. Carr Bros., Ltd., 11 Queen Victoria St., London, 
Atlanta, Ga.—7-9 South Broad St. Boston, Mass.—110 Federal St. Dn (Ch 
Houston, Tex.—113 Main St. Buffalo, N. Y.—379 Washington St. Paris, France—76 Ave. de la Republique 
Kansas City, Mo.—1221—1223 Union Ave. Rochester, N. Y.—24 Exchange St. Johannesburg, South Africa—2427 Mercantile 
Seattle, Wash.—212-216 Jackson St. Los Angeles, Cal.—115 South Los Angeles St. Bldg. 
Philadelphia, Pa.—245-247 Master St. Baltimore Md.—37gHopkins Pl. Copenhagen, Den.—Frederiksholms, Kanal 6 
Louisville, Ky.—111—121 West Main St. Spokane, Wash.—1016-1018 Railroad Ave. Sydney, Australia—270 George St. 

eee re — —— ——— Eee eee 
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SHEET PACKING 
HIGHEST STEAM PRESSURE, HOT WATER, SUPERHEATED 

STEAM, AIR, EXCESSIVE DRY HEAT, 
AMMONIA JOINTS 

MADE W 

stamped on 

every sheet 

Look for this 

Trade Mark 

TRADE MARK 
REG. IN US. PATENT OFF. 

Distributing Agents in All Large Cities. 

THE VANDA CO., 96 Spring St., NEW YORK 

Dealers Everywhere 

H. B. ROELKER 
41 Maiden Lane, New York 

The ALLEN DENSE-AIR 

ICE MACHINE 
contains no chemicals, only 
air at easy pressure (65 
Ibs.), in pipes. It is placed 
in the engine rdom and at 
tended by the regular en- 
gineers, while meat room 
and ice-making box and 
galley and pantry refrig- 
erators are at their usual 
places. Proven by many 
years’ service in the Tropics 
on U.S. men-of-war, steam 
yachts, and passenger 
steamers. It is as noiseless 
as any steam engine. 

IN THE BUSINESS CENTER 

It Will Pay 

You to be Represented 
--. The Exhibition Department of the BOURSE 

presents an opportunity to Marine Engine and 

~ Steam Yachts 

Electra, Nourmahal, May, 

Josephine, Virginia, Thespia, Dorothea, Felicia, Aloha, 
Attaquin, Nydia, Alcedo, Enterprise, Alvena, Margaret, 
Kenawha, Pantooset, Rheclair, Aztec, Lorena, Constant, 
Riviera, Czarina, Rambler, Apache, and about one 
hundred and fifty men-of-war and passenger steamers. 

Boat Builders to maintain a permanent exhibit 

in the business center of the city, where they 

will come in contact with Buyers from all over 

the country. Address... 

THE BOURSE, Phila. 
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Marine Boilers 
INTERNALLY FIRED TYPES 

This will indentify our representative 

Mr. H. N. DINSMORE 
who is authorized to take subscriptions-in any part 
of the United States and Canada, to collect the 
money due for new subscriptions and renewals, and 
to receipt for same in our name. His mail should 
be sent to 83 Fowler St., Boston, Mass. 

International Marine Engineering 
17 BATTERY PLACE, NEW YORK 

| MORISON 
SUSPENSION 
FURNACES 

FOR MARINE ano LAND BOILERS 

Centrifugal Pumping 

Machinery 

KINGSFORD FOUNDRY 
AND MACHINE WORKS 

OSWECO, N. Y. 

UNIFORM THICKNESS : MADE TO UNITED STATES, 
EASILY CLEANED LLOYDS BUREAU VERITAS 
UNEXCELLED STRENGTH OR ANY OTHER REQUIREMENTS 

MADE IN THE UNITED STATES BY 

THE ConTINENTAL IRoN Works 
WEST AND CALYER STREETS NEW YORK (Borough of Brooklyn) 
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SUCCESS HAS COME 
Wy Nonaaine 

Style No. 116. 

Inside. Lip. 

Send for a 
Catalogue 
You cannot choose 

wisely unless you 
know what the mar- 

ket affords. We 

have developed the 
water tube boiler to 

a point far beyond that reached in any other de- 
sign. There is a reason for all things. There 

are many reasons 
for the Taylor de- 
sign. Our catalogue 
gives our reasons 

and our record. 

Taylor Water 

Tube Boiler Co. 

345 Franklin St. 

DETROIT - MICHIGAN 

to us principally through our method 
of furnishing special packings to meet 
special requirements. 

Here we show a packing which is 
intended for 

PUMP PISTONS and 
PLUNGER PUMPS 

The lip forms a reservoir for lubrica- 
tion and an automatic pressure against 
the rod or cylinder. The best yet. 

Write us for further particulars 

Grandall Packing Gompany 
\ ee « : ‘ s. Y, o dal : Z 

4 $ Diy 5 ¢ S < ces es A : i 

a Nec eee Fe cman, General Office and Factory, PALMYRA, N. Y. 
CG Aen rf ap BRANCHES 

i) : eng is iy NEW YORK BOSTON CLEVELAND 

SQV Ny Ky “OY 6 136 Liberty Street 19 High Street 805 Superior Ave., N.W 

ASAE CHICAGO PITTSBURGH 
ip. 566 Washington Boulevard 1310 Keenan Building 

ym 

DUVAL METALLIC PACKING 
iS a woven pack- 

ing made of fine 

white alloy wire 

accuratelyplaited 

in square form. 

It is especially 

jadapted for 

4superheated 
\steam and high 

|pressure steam 
and water. 

Easily first 

‘among packings, 

Jas are 
Foster 

‘Superheaters 

among super- 

heaters. 

POWER SPECIALTY COMPANY 

BOSTON 

SAN FRANCISCO 

NEW YORK 

PHILADELPHIA CHICAGO 
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| MOSHER WATER TUBE BOILERS 
THE ONLY Type A 

Over 100,000 
H. P.in use in United 
States, Russian, Mex- 

4 | ican and Brazilian 
Navies, Commercial 

# | Vessels and Fast 
Yachts, Anytube can 

H | be replaced without 

WE MAKE THE BEST | | iisusisa any other 
tube. Forty tubescan 
be removed through 
one hand hole. Cur- 
vature of tubes just 
sufficient to avoid 
expansion troubles 
andnot inter fere with 
circulation. 

Type B 
Greatest facility for 

repairs and also for 
cleaning interior and 
exterior of tubes. 

No screwed joints. 
No cast parts. 

\ All wrought ma- 

terial. 
7 Largest grate sur- 

face for floor space. 
Lightest, most com- 
pact and easiest 

The Chas. A. Strelinger Co., Detroit, Mich. steaming boiler made. 

DIC TELECHERS: MOSHER WATER TUBE BOILER CO. 
— 30 CHURCH ST. - - - NEW YORK 

@) 

THRUST 

wy 
ri 
> 
a 
2 
9 
7 

Bantam Anti-Friction Co. 

@) Douro sed Mrs astn doshas sda) 

In nearly every instance when there is an accident or mishap to a vessel, or a wreck 
caused by wave, storm or fire, good photographs are taken. 

Or it may be that unusual repair jobs of some sort have attracted the photographer. 
Such pictures are usually valuable, as well as instructive, as they illustrate the 

vicissitudes and chances of life at sea; or perhaps bring out some important point in the 
_manner of salving a vessel or making repairs. 

WE WANT 
HOTOGRAPHS 

of this kind for publication, especially when there is complete descriptive matter 
accompanying them. We will pay good prices for the pictures and descriptions whenever 
they are suitable to our needs. The pictures should be permanent prints carefully made. A 

INTERNATIONAL MARINE ENGINEERING 
17 BATTERY PLACE, NEW YORK 

CHRISTOPHER STREET, FINSBURY SQUARE, LONDON, E. C. 

When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 
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THE BABCOCK & WILCOX CO 
NEW YORK AND LONDON 

Forged Stee! Water Tube Marine Boilers and 
Marine Superheaters 

STRAIGHT TUBES ACCESSIBLE EXPANDED JOINTS 

LEADING WATER TUBE BOILER FOR NAVAL AND MERCHANT MARINE SERVICE 
DURABLE ECONOMICAL 

WORKS: 
BAYONNE, NEW JERSEY, U. S. A. RENFREW, SCOTLAND, PARIS, FRANCB OBERHAUSEN, GERMANY 

HIGH 
VACUUM 

APPARATUS 
Surface and Jet Suction Valveless Boller Feed 

CONDENSERS AIR PUMPS PUMPS 

\ C. H. Wheeler Mfg. Co. 
HEAD OFFICE AND WORKS, PHILADELPHIA 

BRANCH SALES OFFICES AT 

NEW YORK BOS)UN CHICAGO SAN FRANCISCO 

THE ROBERTS WATER TUBE BOILER 
For High Class Marine Service Twenty-five years in use 

and still a success 

STEAMER ASBURY PARK EQUIPPED WITH NINE ROBERTS BOILERS 

THE PIONEER 
BOILER OF ITS TYPE THE ROBERTS SAFETY WATER TUBE BOILER CO. 

112 and 114 Chestnut Street 

PHONE, 49 RED BANK RED BANK, N. J. 
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E BUILD,—light,—compact,—durable,— 
accessible, —sectional —BOILERS,—for 

all marine purposes. Our new catalogue describes 
them, tells who has them, shows cuts of more than 

200 vessels we have equipped. Let us mail you one. 

ALMY WATER-TUBE BOILER Co. 
PROVIDENCE, R. I. 

The “Arrow”? Bronze Globe, Angle 
and Cross Valves 

Here’s a Gasket L 

STANDARD WEIGHT 
Look for the 
Trade Mark 

“ARROW 
VALYES”’ 

Are well pro- 
portioned— 
having full- 
sized pipe 
areas. 

The metal 
used is steam 
bronze, and 
the  work- 
manship is 
of the best. 

Accept only the 
genuine and get 

the best 

Made in Glohe 
Angle and 
Cross types 

with screwed 
ends. 

They are war- 
ranted tight, each 
valve being care- 
fully tested on 
hydrostatic pres- 

sure before 
shipment. 

Without a Weak Spot 
A manhole or handhole gasket which 
has a taped joint is naturally weakest at 
that point—and no gasket is stronger 
than its weakest point. Gaskets of 
this kind are always liable to blow 
out and cause trouble. 

J-M Kearsarge Gaskets are made all 
in one piece. They have no taped 
joint, therefore no weak spot. 

They are constructed of endless circular strips of Asbesto-Metallic 
Cloth (cloth woven from pure long fibred asbestos with fine 
brass wires twisted in each strand) folded several times and 
cemented firmly together with J-M Heat-Resisting Compound. 

J-Ml Kearsarge 
Jointless Gaskets 

contain no organic materials to burn, char or harden under heat. 

If you want freedom from manhole and handhole gasket troubles, 
try J-M Kearsarge. They can be used over and over again. 

Be sure to write our nearest branch for Booklet which tells things 
: about packing you want to know. 

H. W. JOHNS-MANVILLE CO. These valves are the result of our quarter of a century manufacturing experience 
and are particularly designed to fill a long-felt want for a first-class standard 

weight value. Manufactured Exclusively By 

STAR BRASS MANUFACTURING CO. 
104-114 E. Dedham St., BOSTON, MASS. 

Branches: New York City Pittsburgh, Pa. 

Manufacturers of Asbestos Asbestos Roofings, Packings, 
and Magnesia Products BS B ESTES: Electrical Supplies, Htc. 

Baltimore Cleveland London New Orleans San Francisco 
Boston Dallas Los Angeles New York Seattle 
Buffalo Detroit Milwaukee Philadelphia St. Louis 
) Chicago Kansas City Minneapolis Pittsburg (1218) 

W. D. FORBES COMPANY 
NEW LONDON, 

CONN. 

Wanted Work 

We can take on machine work and get it out in a hurry. 

WRITE US. 
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BLAKE 
PUMPS 
NAVAL AND 
MERCHANT 
MARINE 

are the standards of 
the world. 
They are installed 

on the largest and 
swiftest vessels. 

Full information as 
regards sizes, specifi- 
cations etc., for any 

pumping service can 
be had upon applica- 
tion. 

Send for Catalogue 1-106 

THE BLAKE & KNOWLES STEAM PUMP WORKS 
WORKS: EAST CAMBRIDCE, MASS. 

MARINE DEP’T: 115 BROADWAY, N.Y. CITY, N.Y. 

International Marine Engineering 

| Steam Turbine Driven 
Auxiliaries 

Possess all the advantages of motor-driven auxiliaries as 
regards simplicity and -reduced space, and combine 
with these qualities the merits of steam-driven units of 
having a greater thermal efficiency, due to the fact that 
the exhaust can be utilized in feed-water heaters or in 
the lower stages of the main turbine. Turbine-driven 
auxiliaries can also be operated with exhaust steam if 

- required. 

De Laval turbine-driven centrifugal boiler feed and cir- 
culating pumps contain no rubbing parts or packings 
except the bearings and the packings about the shaft. All 
the parts of a De Laval Turbine Pump are accessible upon 
lifting the cover, without disconnecting suction and 
discharge piping. 

Write for Turbine Catalog No. 46. 

DE. LAVAL 
STEAM TURBINE CoO. 

TRENTON, N. J. (25) 

THE CHarces Warp ENGINEERING Works 
CHARLESTON, WEST VIRGINIA 

WATER TUBE BOILERS, MARINE ENGINES 

LIGHT DRAFT RIVER STEAMERS 

YACHTS 

Steel Boats for Export, “Knock-Down’’ or Sectional 

FORTY-FIVE YEARS’ EXPERIENCE 
in Building 

CENTRIFUGAL PUMPING MACHINERY 
FOR 

Circulating, Dredging and Wrecking 
Belt Driven or Direct Connected 

SEND FOR CATALOGUE 

MORRIS MACHINE WORKS 
Baldwinsville, N. Y. 

New York City Office, 39-41 Cortlandt Street 

H. A. PAINE, Agent - Houston, Texas 

When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 
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SHERIFFS 

MANUFACTURING CO. 
ESTABLISHED 1854 

Marine Machinery 
AND 

Over 3,000 Sheriffs’ Propeller Wheels, made to 
date, of the best material and castings, give 

desired results. 

MILWAUKEE, WIS., U.S.A. 

LATEST IMPROVED 

POWER METAL WORKING MACHINERY 
PUNCHES, SHEARS AND ROLLS 

Engine, Belt or Motor Driven 

The CINCINNATI PUNCH & SHEAR C0., Cincinnati, 0., U.S.A. 

We Sell all Books on Marine Engineering 
Not Out of Print 

INTERNATIONAL MARINE ENGINEERING 
LONDON NEW YORK 

Christopher Street Whitehall Building 
Finsbury Square, E. C. 17 Battery Place 

tOver ‘Thirty years’ experience building 

Engines 

Propeller 
Wheels 

H.G. TROUT CO. 
King Iron 

Works 

226 Ohio Street, 

BUFFALO, N. Y. 

That Invention 

For information how to do it 

inquire of Delbert H. Decker, 
goo F St., Washington, D. C. 

24 years’ experience in Patent 
and Trade Maker Matters. 

THE PROFESSOR ON SHIPBOARD 
A STORY 

OTHING has ever been published which contains so much every- 
day information which every engineer ought to know as this 
book, In addition to the practical information it contains, it is 
a most readable story of life at sea: There are twelve chapters, 

as follows: I, In the Fireroom; II, Hardships of Firemen; III, Night 
Watch in a Gale; IV, Interview with Barney, the Ciler; V, Some 
Points on Lubrication; WI, Why Engines are Non-Efficient; VII, Salt 
Water and Boiler Scale; VIII, Cleaning Boilers in a Tropical Port; 
IX, How to Use Indicators; X, Simple Explanation of the Indicator; 
XI, Overhauling the Machinery; XII, Painting the Pipe System. 100 
pages. By C. A, McAllister. Price $1.00 (4/=). 

For Sale by 

INTERNATIONAL MARINE ENGINEERING 

17 Battery Place, New York City 

Christopher St., Finsbury Square, London, E. C. 

U. 

“SECTION OF APPARATUS ON LARGER SCALE THAN BOILER 

24 

The Equilibrium Circulator 
AND STEAM HEATING ATTACHMENT 

A Necessity for Marine Boilers 

PROLONGS LIFE OF YOUR BOILER 

Just as important as your injector. 
S. Steamboat Inspectors a this apparatus should be required by 
law to be placed in all boilers, 

Prevents or reduces foaming, or priming and pitting, 
Equalizes expansion, aud prevents leaks of seams and rivets 
Prevents the deposit of sediment and formation of scale. 
Increases steaming capacity 5 per cent to 15 per cent. 
Lloyds and Hartford Insurance Company approve it. 

H. BLOOMSBURG @ COMPANY 
425 N. CAREY STREET BALTIMORE, MD. 

When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 
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CEDERVALL’S PATENT 

OROTECTIVE, {/ W GREENWOOD & BATLEY. | 
LIMITED, 

LEEDS. fl 

LUBRICATING BOXES Engineers § Machine Cool Makers. 

forsGacueller Shafts. . De Laval Steam Turbines, 

SBETOREP fe %G Turbine-Dynamos, Turbine-Pumps, 
Qian onsrpucwror no conaceion. suing coat and Turbine-Fans. 

PROTECTIVE ‘sox 

\ 
Yi YU) Ys 

SH 

MANO PUMP 

EXPORTED TO ALL PARTS OF THE WORLD. 

These Boxes have been Highly Satisfactorily Applied to Men of 
WRIGINAL BOS.< War of several Nations and Merchant Steamers (with shafts 

ranging from 3in. to 18}in. in diameter). 

Old Stern Tube Arrangements can be altered for application 
of this Lubricating Box at a very Nominal Cost. 

“SECTION OF- 

MANUFACTURERS: 

F. R. GEDERVALL & SONER, cea oe Ban tice, 
GOTHENBURG (Swed See ane 

1 F & wee ae T Write for Catalogue— 
Also Manufacturers and Exporters of Special Oil for Stern Tubes. Ex inti : 
This Oil is warranted to be about Three Times more effective than eB) No- USD General ce eee of De Laval Turbine. | 

other Oil for this purpose in the Market. ~ .— -~ No. 14.—Turbine-Motors. 

No. 15.—Turbine-Dynamos and Alternators. 
Price List and Particulars on application. 

NAUTICAL & SCIENTIFIC 
NSTRUMENT PATENTEES & MAKERS 

By APPOINTMENT TO THE LoRDS COMMISSIONERS OF THE ADMIRAL? 
THE! poNouR ee ‘CORPORATION OF THE TRINITY HOUSE, Boar OF TRADE er 

E ND MANUFACTURERS OF et Goto Mepat AWARDED 1905. 
"BEL PATTERN NAVY SEXTANTS, "HEZZANITH NAVY TELESCOPES, = 
BoRDA’ FRENCHMopELSEXTANT, HEZZANITH” BINNACLES, 
“HEZZANITH SEXTANTS, (NAVY AND MERCANTILE PATTERN) 

: “HEZZANITH PRISM BINOCULARS, "HEZZANITH Liquip COMPASSES, 
- (wit REMOVABLE PRisNs) “HeEZZANITH (Sate = 

“HEZZANITH" BINOCULARS, MACHINES 
(ARM AND Navy PaTTERR) “HEZZANITH BAROME TEKST 

ee “WezzanitH” “HEZZANITH | 
: —— So. PRISMBINOCULAR. BINOCULAR. } 

PRICE Lists ON APPLIGATION. 
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SEND FOR FREE = Deck Pillars, = 

INSTRUCTION Booxk Boats’ Davits, Masts, 
Defence Booms, 

HIS book tells how to make many Derricks, made of 

permanent repairs to boilers, engines, Mannesmann - 

a tpi { 5 i tanks, piping, castings, etc., using the Weldless Steel 

well-known Smooth-On Iron Cements. 
Tubes. = 

Every engineer should have a copy. RELIABLE 
ECONOMICAL 

SEND FOR BOOK Substitutes for 

NOW, IT’S FREE. Solid Articles. 

Highest Awards 

at Franco-Britis 
Smooth-On aenisties 2 3 

Mfg. Co. 

Jersey City, N. J. The British 
U.S.A. 

Chicago Warehouse: Mannesmann 

231 N. Jefferson St., U.S.A 

San Francisco Warehouse a Tube Co. Ltd. 
94 Market St., U.S.A. 

English Branch: SALISBURY HOUSE, LONDON, E.C. 

8 White St., Moorfields, 
London, E.C. Works: LANDORE, R.S.0., SOUTH WALES. 

INGOT METAL! SS 

Sets 

MARINE ENGINEERING 
54, NEW BROAD STREET, 

ARTHUR R. BROW 5 —— LONDON, E.C. = 

Shipbuilder, Engineer and Contractor. 
Specialities :—Passenger and Cargo Steamers for the Amazon and 

all kinds of Light Draft River Steamers, Tunnel Boats, Sternwheelers, . 
Tugs, Launches, Lighters, Engines and Boilers, also Dredges for Mining 
and Harbour work. 

A large number of vepeat orders veceived for Passenger Boats 
for the Amazon, and_othey places. 

Between 30 and 40 Gold, Tin and Platinum Dredges supplied to 
all parts of the World. These hold the record for the lowest working 
cost, greatest number of hours worked, and lowest cost of repairs. 

Repeat orders received from all parts of the World owing to 
successful working, in spite of a protective duty of 45%. 

WRITE FOR ILLUSTRATED CATALOGUE. 
Telephone No. :— Telegraphic Address ;:— 

3418 Lonpon WALL. ‘““EMBEDDED, Lonpon.”’ 

Codes used:—A B C 5th edition, Liebers, Bedford McNeil. 

AND ALL OTHER PURPOSES. 
WE MAKE EVERY tovcnsct eeoaanieais 

purposes. Gun Metal, Yellow Metal, Bush Brass, etc. : 
ordinary Incor Merats for Engineering Purposes. 

ARE YOU SATISFIED ix ve. sce Rs 
Scrap METAL? 

SEND US YOUR ENQUIRIES. 
Brass and Copper Ashes; Brass and Copper Scrap; Borings 
Dust; Sweepings, etc., and every description of Metallic 
Residues PURCHASED. 

PARK & PATERSON, Ltp. 
Chief Office and Works: 

PARKHEAD, GLASGOW. 
(Established 1872.) 

TA OA GA 

Mg 
Telephones; 

} | BRIDGETON, 

““CupruM, GLascow.” P.O. 1$3 } GLasGow. 

— Branch Works : — 

Vickers Sr., Mites PLATTING, MANCHESTER. 
Telegrams: ‘‘CuprumM, MANCHESTER.” Telephone: Ciry, 3913. 

Telegrams: : FAS: Nat. 2679 

ai os Cea rer ea IMME bY Livalead L Get cou eee 
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Po LL a a a a a a aa a a a a | 

DOCK : : | be pa ae Halifax Graving Dock Co., tinites | FOUR SLIPWAYS 
580 “* ‘ * bottom Having capacities up to 
30. ‘* water on the sill HALIFAX, NOVA SCOTIA 3000 tons 
85 ‘‘ wide at entrance 

Repair shop equipped with modern TELEGRAPHIC ADDRESS Salvage pumps kept ready 
tools: compressed air, “DOCK, HALIFAX” for immediate use 

4 ft. rolls, etc. 

Detail Drawings «Four Furnace Single End Scotch Boiler 
together with Diagrammatic Pipe and Auxiliary Plan used in connection with a 

1250 H.P. TRIPLE EXPANSION ENGINE, WITH KEY, naming and describing every part of the engine. Price, $1.00 Postpaid. 

INTERNATIONAL MARINE ENGINEERING 
17 Battery Place, New York City 

20 to 2,000 galls. and up to 3 in. thick. 

TAN K RECTANGULAR & CIRCULAR. 

lei" 

eh 85 

Ne 
| 

NOW READY. 3rd Edition. RE-WRITTEN UP-TO-DATE AND ENLARCED 

‘THE MARINE STEAM TURBINE’ 
By J. W. SOTHERN, M.1.E.S. 

Contains comprehensive. illustrated descriptions of the 
Parson’s and Curtis type Marine Turbines, together with 

constructive and general practical data. 

200 ILLUSTRATIONS. 

Price 12/6 net. 

REGISTERED TELEGRAPHIC 

ADDRESS: 

“TANKS, SHIPLEY.” 
eisftnns si 
ane 2 

Now REApy. 6th Edition. Revised and greatly enlarged. 

“VERBAL NOTES & SKETCHES” 
FOR MARINE ENGINEERS be ILI ea ena 

By J. W. SOTHERN, M.1.E.S. Send for Price List and Sample Tank. 

TELEPHONE: No. 39. 

Section 1. Boilers. Section 5. Refrigeration. 

Oh BEES ae wb Bleep tis W. P. BUTTERFIELD, Lo., SHipLey, YORKS, ENG. 
4. Indicator Diagrams. 8. Oil Motors. ON THE ADMIRALTY AND WAR OFFICE LISTS. 

Price 7/6 net. 2 
en 

yay 

The SEAMLESS STEEL 
WAKEFIELD. 

Seamless Steel Motor Launch. 34 ft. Bin. O.A. x Sft. x 3 ft. Din. Fitted with 15 H.P. Paraffin Moto-. 
(As supplied to The Orient Steam Navigation Co. Ltd.) 

A SPECIALITY MADE OF SHALLOW-DRAUGHT CARGO AND PASSENGER LAUNCHES. 

SOLE MAKERS OF:— | LAUNCHES, 

SEAMLESS STEEL  LIEEEOCATS: ana 
27 
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FIELDS =| 

-» SHIPS 
SWINGING 
HANGING 
FIXED & | eanticurans post FREE 
FOLDING ON APPLICATION. 

OR ANY OTHER KIND 

WHITFIELDS BEDSTEADS LTD. | 
| WATERY LANE, 

( iver 60 years age.) BORDESLEY, 
BIRMINGHAM. 

London Address - 10 DANE ST., HIGH HOLBORN. 

Glasgow Address - 58 WEST CAMPBELL ST. 

LIGHT FRAMED ENGINES Where to buy 
STEAM YACHTS, LAUNCHES, PINNAGES, ETc. 

Anything 
Marine 

A Free Copy 

of the only Marine Directory every published 
will be sent to every one of our readers 

who asks for E Vest Pocket 
SIZE RORXe 3 

we Be 

ADDRESS 

W. SISSON & Co. Ltb., Engineers, 

GLOUCESTER, England. 

v CasBLes- “SISSON, GLOUCESTER, ENGLAND.” 

Mpg 
Le ; 
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ADDITIONAL PROOF 
OF THE 

SUPERIORITY of the “WILLIAMSON” 
DIFFERENTIAL STEERING ENGINE 

is demonstrated by its adoption on the new boats that are being built for the Norfolk & Washington, Old Dominion, 
and Mitchell Lines and the “ALABAMA” recently completed for the Goodrich Line. 

It gives QUICKER ACTION when steering an approximately STRAIGHT COURSE, but GREATER POWER 
as the rudder approaches the HARD=OVER POSITION. Demonstration of these facts upon request. 

WILLIAMSON BROS. CO. AND AMERICAN SHIP WINDLASS CO. 
PHILADELPHIA, PA. PROVIDENCE, R.I. 

LET US SEND YOU A 

UNIVERSAL NOZZLE 
ON TRIAL 

This isa flexible nozzle for stationary pipe or 
hose connection, and is specially designed FOR 
MARINE USE. 

It can be turned in any direction and will 
remain in position without attendance, Has 
many other attractive features, 

Send for Catalog and full particulars 

Sole Licensees 

S. F. HAYWARD & CO. 
Established 1868 

39 Park Place NEW YORK 

ANYTHING AND EVERYTHING FOR FIRE PROTECTION 

e 
f 

be 

' 

It Will Pay 
You to be Represented 
. . - The Exhibition Department of the BOURSE 

presents an opportunity to Marine Engine and 

Boat Builders to maintain a permanent exhibit in 

the business center of the city, where they will 

come in contact with Buyers from all over the 

country. Address... 

THE BOURSE, Phila. 
IN THE BUSINESS CENTER 

Practical Marine Engineering 
For Marine Engineers and Students, with Aids for Applicants for Marine Engineers’ Licenses 

By PROF. VW. F. DURAND 

SECOND EDITION, PRICE $5.00 (21/-) 

HIS BOOK is devoted exclusively to the practical side of Marine Engineering and is especially intended for operative engineers and students of the 
subject generally, and particularly for those who are preparing for the examinations for Marine Engineers’ licenses fer any and all grades. 
The work is divided into two main parts, of which the first treats of the subject of marine engineering proper, while the second consists of aids to the 

mathematical calculations which the marine engineer is commonly called on to make. 
PART I.—Covers the practical side of the subject. 
PART II—Covers the general subject of calculations for marine engineers, and furnishes assistance in mathematics to those who may require such aid. 
The book is illustrated with nearly four hundred diagrams and cuts made speciall, for the purpose, and showing constructively the most approved 

practice in the different branches of the subject. The text is in such plain, simple English that any man with an ordinary education can easily understand it. 

FOR SALE BY 

International Marine Engineering 

17 BATTERY PLACE, NEW YORK, U. S. A. CHRISTOPHER ST., FINSBURY SQUARE, E. C., LONDON. 
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TRUSCOTT HEAVY DUTY 
SLOW SPEED MOTORS 
are designed expressly for use in 

BOAT BUILDERS 

Write for Fishing, Towing and Passenger Boats 

our MOTOR The working parts are of easier access 

PROPOSITION than any other. 
Valve in head construction—the latest 

idea—means 15% greater power 
from a given cylinder meas- 

urement and gasoline 
consumption. 
Two, Four and Six 

Cylinders, Bore 6 in., 
Stroke 7 in., each rated 
at 300 R. P. M. 
No. 82%—2 cyl., 14 H. 

P., weighs 1,750 lbs. 

No. 84% —4 cyl., 28 H. 
P., weighs 3,200 Ibs. 

No. 86%—4 cyl. 42 H. 
Two Cyl., 4 Cycle Truscott Heavy Duty, Showing Pe weighs 4,275 lbs. 

Accessibility of Vital Parts 

We build 2, 4 and 6 cylinder, four cycle, “Medium Duty” mocors, 6 to 108 H. P. 
for use in pleasure craft—open or cabined. Also a light weight high-speed motor for 
racing craft. 

The Truscott four cycle motor is admirably adapted for use 
with producer gas because of its combustion chamber design. 

In working boats, a Truscott heavy duty equipped for using 
gasoline, kerosene or distillate is a reliable and economical 
power, capable of giving unifermly perfect results day in and 
day out. : 

SEND FIVE STAMPS FOR CATALOG. 

TRUSCOTT BOAT 
MFG. COMPANY 

Box 600 

ST. JOSEPH, MICHIGAN 

BRANCHES 
With Complete Stock 

1675 BROADWAY = - - NEW YORK, N. Y. 

37 HAVERHILL STREET - BOSTON, MASS. Sowing BAS UA Remco pe valgelcare 

1806 MICHIGAN AVENUE - - CHICAGO, ILL. from Trescott Cylinder 
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“Ghee ENGINE OF CONSTANT SERVICE” 
We have a new Catalog. 

Just say so—we’ll send it. 
construction, always. But no better materials, or BUFFALO GASOLENE MOTOR CO. 
[ee until science discovers them. 1209-21 Niagara St. BUFFALO, N. xJ 

SS I TR 

‘*S TAN DARD’? MOTORS 
For Commercial Service 

Constant refinement of design, of course. Improved 

Are now being used in Coastwise Schooners, Fishing 
Schooners, Tow Boats, Oyster Dredge Boats, Freight 
and Passenger Service. 

Built in sizes from 12 to 2,000 H. P. 

We invite correspondence as to your requirements; 
are always pleased to submit estimates, etc. 

WRITE FOR CATALOGUE 

——— THE STANDARD MOTOR CONSTRUCTION CO. 
TERS RE Manse! No, 180 WHITON ST., JERSEY CITY, N. J. US. A 

MIETZ & WEISS 

MARINE OIL ENGINES 
2 to 400 H. P. 

Simplest, Safest and Most Reliable and 
Economical Marine Engines on the Market 

Use Kerosene, Fuel Oil, Crude Oil, and Alcohol 
OVER 100,000 H. P. IN OPERATION 

OIL ENGINES FOR STATIONARY POWER PURPOSES 

SEND FOR CATALOGUE 

A. MIET2Z@ 
130 Mott St. New York 

SELLING AGENTS: 
B. M. OSBUN CO., Commercial National Bank Bldg., Chicago, Il. 
NORTHWESTERN IRON WKS., 103 /-1041 Railroad Ave., S. Seattle, 
MR. F. E. DAVIS, 101 High St.,- Boston, Mass. (Wash. 

AT THE N. Y. MOTOR BOAT SHOW, MADISON SQUARE GARDEN 
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Gas Engine @ Power Co., 
and Charles L. Seabury @© Co. (Consolidated) 

| ENGINEERS, DESIGNERS & BUILDERS YACHTS & LAUNCHES 

i 
ly 

Hi 
fs 

SEABURY BOILERS SPEEDWAY GASOLINE ENGINES SEABURY STEAM ENGINES 

25 YEARS’ EXPERIENCE IN MARINE CONSTRUCTION 
Send 10 Cents in Stamps for Catalogue 

YARDS AND OFFICES: 

MORRIS HEIGHTS, NEW YORK CITY, N. Y. 

aa T ‘A MOTOR THAT MOTES"™ 
55 ed | DGE PO fe BRIDGEPORT MOTOR COMPANY 

Send for “Motor Facts.” BRIDGEPORT, CONN., U.S. A. 

WE SELL ALt BOOKS ON MARINE ENGINEERING NOT OUT OF PRINT 
INTERNATIONAL MARINE ENGINEERING 

London: Christopher Street, Finsbury Square, E. C. New York: Whitehall Building, 17 Battery Place 

REEVES “TUBAL” MANGANESE BRONZE 
FOR PROPELLERS, PISTON RODS, AND ALL GASTINGS REQUIRING HIGH ULTIMATE 

A FEW PRACTICAL RESULTS FROM 10 TORPEDO SPOONS (4,200 Ibs. each) WE MADE FOR UNITED STATES GOVERNMENT 

ULTIMATE ELASTIC LIMIT ELONG. ReEDUG. ) Sold in Ingots, or Castings up to 20,000 Ibs. in weight. 
OFFICIAL 82 340 33,400 31.6 31.80 

TESTS‘) 79 92° 35,800 Bro Sale PAUL S. REEVES & SON 
4a:680 Beiaco ay. eriow PHILADELPHIA, PA., U. S. A. 

The New York Boat ( — SSS SSS 

Oar Co. Sole Proprietors ** The Ezekiel Page Brand’’ 
OARS, HAND SPIKES, CAPSTAN BARS, MAST HOOPS, ETC. ; 

Established in 1843 69 WEST STREET, NEW YORK 

is the Most Important Part of Your Boat 

The Propeller THE BEST IS NONE TOO GOOD 

ADJUSTABLE PITCH and REMOVABLE BLADE PROPELLERS 

WILLIAM T. DONNELLY, 135 Broadway, New York 
WRITE FOR CATALOGUE 
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STOW MFG. CO., BNSHAMTON, N.Y. 
Established 1875 

INVENTORS AND LARGEST MFRS. IN THE WORLD OF THE 

STOW FLEXIBLE SHAFT 
FOR ALL PURPOSES 

Our Combination of FLEXIBLE SHAFT and MULTI-SPEED ELECTRIC 
MOTOR is almost indispensable on any vessel having an Electric Current, for portable 

SELIG SONNENTHAL ‘ CO. DRILLING, TAPPING, REAMING, etc. It can be easily transported to ay part of the 

35 Queen Victoria Street same, and repaits made in a fraction of the time required by hand. Correspondence solicited. 

London, Eng. WRITE FOR CATALOGUE AND PRICE LIST 

T oO O Ls TWIST DRILLS, REAMERS, CUTTERS, TAPS, 

DIES, MANDRELS, TAPER PINS, SOCKETS, etc. 

Send tor Catalog 

MORSE TWIST DRILL & MACHINE CO. 
NEW BEDFORD, MASS., U.S.A. 

“MORSE” 
[Made of Carbon or High Speed Steel] 

: —!2 | INJECTOR 

THE WORLD’S STANDARD BOILER FEEDER FOR OVER A QUARTER OF A CENTURY 
WRITE FOR CATALOG AND SAMPLE COPY OF OUR 80-PAGE MAGAZINE 

PENBERTHY INJECTOR COMPANY, Detroit, Mich., U. S. A.! 

EASY MONEY FOR | | BALDT STOCKLESS ANCHOR (A 
MARINE ENGINEERS 

by writing up their experiences in making repairs ity of open hearth steel, 
to marine machinery. PSS? UTED OS HSE 

Made of the finest quale 

Used extensively by the 

United States Navy on 

their battleships and 
INTERNATIONAL MARINE ENGINEERING eeniscce 

17 BATTERY PLACE, NEW YORK or Sar 

31 CHRISTOPHER ST., FINSBURY SQUARE, LONDON, E. C. Send for Catalogue 

Send the stories with pencil sketches to 

We pay at the of $5.00 or £1 per thousand words, published. 

It will be like finding money to write some articles. BALDT ANCH OR CoO., CHESTER, PA. 

TIETJEN c& LANG DRY DOCK CO. 
HOBOKEN, N. J. 

Nine Dry Docks: 600, 800, 1,000, 1,200, 1,400, 1,800, 2,000, 6,000, 10,000 Tons 

General Repairs on Wooden and Iron Vessels 

17th STREET © PARK AVENUE 

Telephone 700 Hoboken HOBOKEN, N. J. 
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DIAPHRAGMS 

CUP LEATHERS 

STICKING 

WITH THE 

“IDEAL” PUMP GOVERNORS 
PISTON WORKS IN 

CONTROLLED BY 

IMPOSSIBLE TO STICK IN 
Cylinder 

“The Ideal Automatic Mfg. Co. 
Write us for 125-129 Watts Street 
Catalog and 

Particulars ; NEW YORK CITY 

A Good Substantial Bolt | | The Shipbuilder’s 
the stain eRe EA ky Hold: | Hand Book 

A DIGEST OF THE SEVERAL SHIP 

CLASSIFICATION SOCIETY RULES 

We Manufacture Everything in Price, $3.00 (12s. 6d.) 

BOLTS AND NUTS : These rules, as published by the several 

Societies, are very elaborate, and it requires 

Cold Punched, several volumes to look up any one cae In 

ee Hardened, F order to have them in convenient form so that 

pee ud any subject may be looked up with the least waste 

emia binisied = Nuts of time, there has been published a complete digest 

USED IN SHIPYARDS, ENGINE SHOPS, Ete. of said Societies’ Rules in book form.} 
Send for a copy of our Catalogue. 

RUSSELL, BURDSALL & WARD | | International Marine Engineering 
BOLT & N UT COMP ANY 17 Battery Place, New York City 

PORT CHESTER, NEW YORK 31 Christopher Street, Finsbury Square, London, E. C. 
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JANUARY, IQII International Marine Engineering 

BATH IRON WorRKS 
LIMITED 

BATH, MAINE 

Shipbuilders a. Engineers 
LICENSEE FOR 

Parsons Marine Turbines 

Normand Express Water Tube Boilers 

THE 
TOLEDO SHIPBUILDING 

COMPANY 
Particular attention given to high speed requirements 

Estimates furnished 

BUILDERS AND REPAIRERS OF 

SHIPS AND ENGINES 
FRANK €E. KIRBY, [CoNSULTING ENGINEER 

TOLEDO, OHIO 

L. C. SMITH, President and Treasurer 

CHAS. B. CALDER, Vice-Pres. and Gen’! Moar. 

H. S. WILKINSON, Secretary 

H. 1. SHEPHERD, Asst. Treasurer 

‘TURBINE STEAMSHIPS YALE AND HARVARD 

W.& A. FLETCHER CO. 
PARSON’S MARINE TURBINES 

Marine Engines, Boilers and Machinery of all Kinds 

Contractors for Vessels Complete. HOBOKEN, N. JjJ- 

MARINE WORK OF 
ANY MAGNITUDE 

Freight and passenger ships, barges and 

floating equipment of all classes designed, 

built and repaired. 

FORE RIVER 
SHIPBUILDING Co. 

Established 1884. Incorporated 1904. 

Shipbuilders and Engineers 
War and Merchant Vessels 
Curtis Marine Turbines 
Hoiland Submarine Boats 

Office and Works: QUINCY, MASS., U.S.A. 

With drydock, floating derrick and saw- 

mill as features of equipment. 

THE MORAN COMPANY 
SEATTLE, U. S. A. 

Only Dry Dock on Atlantic Coast 
SOUTH OF NEWPORT NEWS 

4500 TONS LIFTING CAPACITY 
Two Marine Railways—One i200 Tons, One 500 Tons 

All kinds of Repairs done with despatch Constant working force of 300 men 

MERRILL-STEVENS COMPANY, Jacksonville, Fla. 

Newport News Shipbuilding & Dry Dock Co. 
WORKS AT NEWPORT NEWS, VA. (02 Hampton Roads) 

Equipped with three large Basin Dry Docks of the following dimensions: HOPS are equipped with modern machinery capable of doing 

Now! Now Now the largest work required in ship construction. ‘Tools driven 
Length on Top.........+-.+++0+-5 610 feet. 827 feet. 558 feet. by electricity and compressed air used in constructing and repair- 
ee oa OP) oaes eens" ae aes - ie ae * ing vessels. For estimates and further particulars address 

Draught of Water over Sill..... PRT Obie OO ae cae Cc. B. ORCUTT, President, 30 Church St., New York 
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You Get A New HOLS, 
Nicholson File > coe 

if you find the slightest imperfection in 
any one that you buy. That’s our 
protective guarantee. 

Nicholson Files are made of the finest Nicholson Files are 

steel money can buy, tempered by the made in 3500 different 

famous Nicholson process, and man- styles and sizes. 

ufactured by expert file makers. 

Nicholson FileCompany tone oper ee 
Providence, R. I., U. S. A. 

Vite BENE = 

Motor Boats 
By Dr. W. F. DURAND 

Detail Drawings 
of a 

Four Furnace Single End Scotch Boiler 
together with 

HIS is the only book which covers the subject of 
motor boats from a scientific and engineering point 
of view. It is written in such simple language 

that any man who knows anything about motor boats 
can understand every word of it. 

Diagram matic Pi pe It deals with the following subjects: 

and Auxiliary Plan General Problem of the Motor Boat 
The Internal Combustion Engine. General Principles 
The Internal Combustion Engine. Application to Marine Service 
Carburetion and {Ignition 
The Boat—Form Below Water and Above 
The Design of Form 
Practical Boat Construction 
Laying Down and Assembling 
Power and Speed 
Propeller Design 
Endurance and Radius of Action 
Troubles, and How to Locate Them 
Racing Rules and Time Allowance 

APPENDIX 

Use of Alcohol as Fuel for Gas Engines 
Kerosene Engines as Developed Up to Date 

used in connection with a 

1250 HH. P. TRIPLE EXPANSION ENGINE 

WITH KEY 

Naming and Describing Every Part of the Engine. 

210 Pages,6x8%Inches. Price,$150. 6/5 Price, $1.00 Postpaid 

INTERNATIONAL MARINE ENGINEERING 
17 Battery Place, NEW YORK CITY 

31 Christopher Street, Finsbury Square, London, E. C. 

International Marine Engineering | 
Christopher St.,Finsbury Sq. Whitehall Bldg.,17 Battery Pl. 

LONDON, E. C. NEW YORK CITY 

te 
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BUYERS’ DIRECTORY 

ACCESSORIES, BOAT—See BOAT ACCESSORIES. 

ACCUMULATORS, HYDRAULIC. 
Niles-Bement-Pond Co., New York. 

AIR AND CIRCULATING PUMPS (Combined). 
Davidson, M. T., Co., New York. 
Wheeler Condenser and Engineering Co.,. Carteret, N. J. 
Wheeler, C. H., Mfg. Co., Philadelphia, Pa. 

AIR COMPRESSORS. 
Independent Pneumatic Tool Co., Chicago and New York. 
Norwalk Iron Works, South Norwalk, Conn. 

AIR COUPLINGS. 
Independent Pneumatic Tool Co., Chicago and New York. 
National Tube Co., Pittsburg, Pa. 

AIR DRILLS. 
: Independent Pneumatic Tool €o., Chicago and New York. 

Norwalk Iron Works, South Norwalk, Conn. 
Wheeler Condenser and Engineering Co., Carteret, N. J. 

AIR HAMMERS—See PNEUMATIC TOOLS. 

AIR HOISTS. 
Independent Pneumatic Tool Co., Chicago and New York. 

AIR HOSE. 
Independent Pneumatic Tool Co., Chicago and New York. 

AIR MOTORS. 
Independent Pneumatic Tool Co., Chicago and New York. 

AIR PUMPS. 
Davidson, M. T., Co., New York. 
Wheeler Condenser and Engineering Co., New York. 
Wheeler, C. H., Mtg. Co., Philadelphia, Pa. 

ALARMS—See WATER GAUGES AND ALARMS. 

ALCOHOL ENGINES. 
Mietz, A., New York. 

ALLOYS, VANADIUM. 
American Vanadium Co., Pittsburg, Pa. 

ALUMINUM CASTINGS. 
Lunkenheimer Co., Cincinnati, Ohio. 
Reeves, Paul S., & Son, Philadelphia, Pa. 
Vanadium Metals Company, Pittsburg, Pa. 

ALUMINO VANADIUM. 
American Vanadium Co., Pittsburg, Pa. 

AMMETERS—See ELECTRICAL INSTRUMENTS. 

AMMONIA PACKING. 
Ferdinand, L. W., & Co., Boston, Mass. 

ANCHORS. 
American Ship Windlass Co., Providence, R. I. 
Baldt Anchor Co., Chester, Pa. 

ANCHOR TRIPPERS. 
American Ship Windlass Co., Providence, R. I. 

ANTI-FRICTION METAL. 
Hyde Windlass Co., Bath, Maine. 
Katzenstein, L., & Co. 7 New York. 
Phosphor- Bronze Smelting Co., Philadelphia, Pa. 
Reeves, Paul S., & Son, Philadelphia, Pa. 
Vanadium Metals Company, Pittsburg, Pa. 

ANTI-RUST COATINGS. 
Ferdinand, L. W., & Co., Boston, Mass. 

APPARATUS (MARINE GLUE MELTING). 
Ferdinand, L. W., & Co., Boston, Mass. 

BCH CG Ce NON-CONDUCTING COVERING; also see PACKING, 
ASB 

ASBESTOS PACKING—See PACKING, ASBESTOS. 

ASH HOISTS. 
Chase ence Co. Cleveland, Ohio. 
Davidson, M., ; Co. KS York. 
Hyde Windies, €o., pee! Maine. 
Williamson Bros. Co., Philadelphia, Pa. 

ATTORNEYS—PATENT. 
Decker, Delbert H., Weenineron D: GC: 

AUTO-ACID VALVES—See VALVES. 

AUTOMATIC INJECTORS. 
Lunkenheimer Co., Cincinnati, Ohio. 
Penberthy Injector Co., Detroit, Mich. 

AUTOMATIC TOWING MACHINES—See TOWING MACHINES 

AUTOMATIC WATER GAUGES—See WATER GAUGES. 

BABITT METAL—See ANTI-FRICTION METAL. 

BALL BEARINGS—See THRUST BEARINGS. 

BARGES—See SHIPBUILDERS. . 
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TERRY TURBINES 
EXHAUST 

Reliability 

Simplicity 

Efficiency 

Large 
Clearances 

One Wheel 

ainenn most essential feature in the turbine is reliability. To 
obtain this it must be fool-proof and have no delicate adjust- 
ments, and there must be no possibility of blade fouling. 

The Terry Turbine meets all these requirements. Note the 
rigid construction of wheel and reversing chamber. The 
only small clearance is at A, and this between two accur- 
ately machined surfaces. This clearance is not affected by 
lateral movement. 

Note the large clearance between the buckets and revers- 
ing chamber B. 

THE TERRY STEAM TURBINE CO. 
HOME OFFICE AND WORKS GENERAL SALES OFFICE 

HARTFORD, CONN. 90 WEST ST., NEW YORK 

AGENCIES : Boston, Philadelphia, Pittsburg, Cleveland, Chicago, 
St. Louis, Detroit, Memphis, Atlanta, Birmingham, New Orleans 
Houston, Denver, Los Angeles, San Francisco, Seattle. 

KATZENSTEIN’S 

Metallic Packings 
Of different designs for stuffing 
boxes of engines, pumps, etc. 

Flexible Tubular Metallic 

Packing for Slip Joints 

on Steam Pipes...... 

L. KATZENSTEIN & CO. 
General Machinists’ and 
Engineers’ Supplies .... 

358 West St., New York, U. S. A. 

U. S. Standard 

PUNCHES 
For all Structural Work 

I. P. Richards Company 

Providence, R. I., U.S. A. 

Established 1870 
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Fan System Ventilation—Now applicable everywhere 
there’s a lamp socket to attach to. 

66 I9 A 

TRADE MARK 

UTILITY BLOWERS 
No. 00. : No. 0. No. 1 

80 cubic feet 225 cubic feet my 415 cubic feet 
per minute, per minute. & per minute. 

Portable Units—Will adapt 

themselves to hundreds of 

uses aboard ship and on — X 
land. Outfits that will © 

solve countless problems , 

of Ventilating, Cooling | 

and Drying—simply and 

economically. 
SSE 

$40.00 List. 

66 
The new “war dogs” 

“Florida” and “Utah” 

are equipped with “ Si- 

rocco” Fans. Thenew U.S. 

Transport “Thomas” is 

now being equipped with 

“ Sirocco” Fans. 

$75.00 List. $100.00 List. 

These three sizes for lamp socket attachment carried in stock. Write, wire or phone for discounts. 

Write for booklet of Ventilating Suggestions.—295-M. E.—Cratis. 

Communicate with Home Office or nearest Branch. 
St. Louis—Title Guaranty Building New York—141 Broadway MERI 

Philadelphia—Hale Building A B Co Atlanta—Emplire Bullding 

Pittsburg—Empire Building CAN DLOWER COMPANY MPANY San Franclsco—Monadnock Bullding — 

Chicago—Marquette Building A. Seattle—Arcade Annex 

=e ee eS 
{ i 

BATH UES ae eae IRON, PORCELAIN. 
Sands, A. B., & Son Co., New York. 

ISIS Se ANTI-FRICTION METAL; also THRUST BEAR. 

BELLS. 
National Tube Co., Pittsburg, Pa. 
Vanadium Metals Company, Pittsburg, Pa. 

BELTING—See LEATHER BELTING. 

BENCH TOOLS. 
Billings & Spencer Co. Hartford, Conn. 
Pratt & Whitney Co., New York. 
Starrett wlSSaCo: za ee Mass. 
Williams & Co., Yo 18t , Brooklyn, N. Y. 

BENDING MACHINES, KEEL PLATE OR GARBOARD. 
Niles-Bement-Pond Co., New York. 

BENDING ROLLS—See ROLLS. 

BILGE PUMPS—See PUMPS. 

BINNACLES. 
Heath & Co., Ltd., London. 

BINOCULARS—See MARINE GLASSES. 

BITTS. 
American Ship Windlass Co., Providence, R. I. 
Hyde Windlass Co., Bath, Maine. 

BLOCKS. 
Yale & Towne Mfg. Co., New York. 

BLOWERS. 
American Blower Co., Detroit, Mich. 
De Laval Steam Turbine Co., FREY N. J. 
General Electric Co., Schenectady, N %G 
Kerr Turbine Co., Wellsville, INSRYS 
Sirocco Engineering Co. —See American Blower Co. 
Sturtevant Co., B. F., Hyde Park, Mass. 
Terry Steam Turbine Co., Hartford, Conn. 

BLOW-OFF VALVES—See VALVES. 

BOAT SO DSTORE 
Ferdinand, W., & Co., Boston, Mass. 
New York ne Oar Co. 5 "New York. 

BOAT BUILDERS—See LAUNCHES AND YACHTS. 

BOAT DAVITS—See DAVITS. 

BOAT FITTINGS. 
British Macncemen Tube Co., Ltd., London. 
Ferdinand, L. W., & Co., Boston, Mass. 
Vanadium rete Company, Pittsburg, Pa. 
Welin Davit and Lane & DeGroot Co., Con, Long Island City, N.Y. 

BOAT OARS. 
New York Boat Oar Co., New York. 

BOATS—See LIFE BOATS—also LAUNCHES AND YACHTS, 

BOILERS—Also see ENGINE BUILDERS; also SHIP BUILDERS. 
Almy Water Tube Boiler Co., Providence, R. I 
Babcock & Wilcox Co., New York. 
Bath Iron Works, Bath, Maine. 
Gas Engine & Power Co., & Chas. L. Seabury & Co., Consol., Morris 
Heights, N. Y. 
Griscom-Spencer Co., New York. 
Hyde Windlass Co., Bath. Maine. 
Kingsford Foundry *& Machine Works, Oswego, N. Y. 
Moran Co. The, Seattle, Wash. 
Mosher Water Tube Boiler Co., New York. 
Roberts Safety Water Tube Boiler Co., Red Bank, N. J. 
Taylor Water Tube Boiler Co., Detroit, Mich. 
Ward, Chas., Engineering Werks, Charleston, W. Va. 

BOILER CIRCULATORS. 
Bloomsburg, H., & Co., Baltimore. Md. 

BOILER COMPOUNDS. 
Johns-Manville, H. W., Co., New York. 

BOILER COVERING—See NON-CONDUCTING COVERING. 

BOILER FEEDERS—See FEED-WATER REGULATORS. 

BOILER-FLUE AND TUBE CLEANERS. 
Griscom-Spencer Co., New York. 
Independent Pneumatic Tool Co., Chicago and New York. 
Johns-Manville, H. W., Co., New York. 

BOILER FLUE AND TUBE CUTTERS. 
Griscom-Spencer Co., New York. 
Independent pace Tool Co., Gee and New York. 
Johns-Manville, H. W., Co., New York. 

BOS AND PIPE COVERINGS—See NON-CONDUCTING COVER. 

BOILER ROOM FITTINGS. 
American Blower Co., Detroit, Mich. 
Ashton Valve Co., Boston, Mass. 
Griscom-Spencer Co. ., New York. 
Jerguson Gage & Valve Co., Boston, Mass. 
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WESTON IN 

A. C. SWITCHBOARD 

A. C. PORTABLE 

Remarkably Accurate. 

independent of frequency and also of wave form. 

WESTON ELECTRICAL 
New York Office, 114 Liberty St. 

SAN FRANCISCO, 682-684 Mission Street 

PARIS, FRANCE: E. H. Cadiot, 12 Rue St. Georges 

Lunkenheimer Co., Cincinnati, Ohio. 
National Tube Co., Pittsburg, Pa. 
Powell, Wm., Co., Cincinnati, Ohio. 
Star Brass Mfg. Co., Boston, Mass. 
Walworth Mfg. Co., Boston, Mass. 

BOTT FR STAYBOLTS—See STAYBOLTS. 

BOILER TUBE». 
National Tube Co., Pittsburg, Pa. 
Walworth Mfg. Co., Boston, Mass. 

BOILER TUBE CUTTERS—See BOILER FLUE AND TUBE CUTTERS. 

BOILER TUBE RETARDERS. 
Griscom-Spencer Co., New York. 

BOLTS AND NUTS. 
National Tube Co., Pittsburg, Pa. 
Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, N. Y. 

BORING BARS—See CYLINDER BORING BARS. 

BORING MACHINES—METAL WORKING. 
Niles-Bement-Pond Co., New York. 

BORING MACHINES—WOOD. 
Independent Pneumatic Tool Co., Chicago and New York. 

BORING AND TURNING MILLS. 
Niles-Bement-Pond Co., New York. 

BRASS AND COPPER—Also see YELLOW METAL; also MUNTZ 
METAL 

Reeves, Paul S., & Son, Philadelphia, Pa. 
Toledo Shipbuilding Co., Toledo, Ohio. 
Vanadium Metals Company, Pittsburg, Pa. 

BRASS CASTINGS. 
Bayonne Casting Co., Bayonne, N. J. 
Griscom-Spencer Co., New York. 
Hyde Windlass Co., Bath, Maine. 
Lunkenheimer Co., Cincinnati, Ohio. 
Vanadium Metals Company, Pittsburg, Pa. 

BRAZING MATERIALS. 
Smooth-On Mfg. Co., Jersey City, N. J. 

BRONZE. 
Lunkenheimer Co., Cincinnati, Ohio. 
Phosphor-Bronze Smelting Co., Philadelphia, Pa. 
Reeves, Paul S., & Son, Philadelphia, Pa. 
Taunton-New Bedford Copper Co., New Bedford, Mass. 

D. C. ECLIPSE SWITCHBOARD 
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STRUMENTS 

AMMETERS 
VOLTMETERS 

AMMETERS 
MILLI-AMMETERS 
VOLTMETERS 

AMMETERS 
MILLI-AMMETERS 
VOLTMETERS 

These new instruments are absolutely Dead-Beat; Extremely Sensitive. 

They require very little power for operation and are very low in price. 

The Alternating Current Instruments are practically free from Temperature Error and their indications are practically 

Correspondence regarding these and other of our many types of Electrical Measuring Instruments is solicited. 

INSTRUMENT COMPANY 
NEWARH, N. J. 

LONDON BRANCH: Audrey House Ely Place, Holborn 

BERLIN: Weston Instrument Co. Ltd., Schoneberg, Geneststr., 5 

BRONZE CASTINGS—See CASTINGS, BRONZE. 

BRONZE-VANADIUM. 
American Vanadium Co., Pittsburg, Pa. 
Vanadium Metals Company, Pittsburg, Pa. 

BUOYS. 
Sands, A. B., & Son Co., New York. 

BUOYS, RING. 
Ferdinand, L. W., & Co., Boston, Mass. 

BUSHINGS, METALINE AND PHOSPHOR-BRONZE. 
National Tube Co., Pittsburg, Pa. | 
Reeves, Paul S., & Son, Philadelphia, Pa. 

BUTTERFLY VALVES—See VALVES. 

BY-PASS VALVES—See VALVES. 

CABLEWAYS—See MARINE CABLEWAYS. 

CANOE GLUE. 
Ferdinand, L. W., & Co., Boston, Mass. 

CAPSTANS—STEAM—ELECTRIC—HAND. 
American Ship Windlass Co., Providence, R. I. 
Chase Machine Co., Cleveland, Ohio. 
Hyde Windlass Co., Bath, Maine. 

CARGO BLOCKS—See BLOCKS. 

CASTINGS—BRONZE—Also see STEEL CASTINGS. 
Griscom-Spencer Co., New York. 
Hyde Windlass Co., Bath, Maine. 
Lunkenheimer Co., Cincinnati, Ohio. 
Phosphor-Bronze Smelting Co., Philadelphia, Pa. 
Reeves, Paul S., & Son, Philadelphia, Pa. 
Vanadium Metals Company, Pittsburg, Pa. 

CAST-IRON VANADIUM. 
American Vanadium Co., Pittsburg, Pa. 

CAST-STEEL VANADIUM. 
American Vanadium Co., Pittsburg, Pa. 

CEMENT—ASBESTOS. 
Johns-Manville, H. W., €o., New York. 

CEMENT-LINOLEUM. 
Ferdinand, L. W., & Co., Boston, Mass. 

CENTRIFUGAL PUMPS—See PUMPS. 
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Electric Light and Power is 

Clean, Convenient and Safe 
You can have these advantages 
for your ships by installing a 

WO) a Curtis Steam 
35 Kw. ee with Direct Current Generator 7} Gi U r b 1 nn e (| en e r a t O r 

The simplicity and com- 
pactness of the Curtis Steam 
Turbine Generator is a spe- 

7 kw. to 300 kw. 

nish a list of present users AE Guails unites, bo emp SoOwa There is no vibration. Wearing parts are 
one of whom you may refer. few in number. 

Sales Offices in all 

Large Cities 

This generating unit provides electricity econom- 
cial advantage for marine ically for both lighting and power purposes, which 
service. Made in sizes fom 4g available at any point on the ship. The Curtis 

Turbine operates on steam from the ship’s boilers, 
Upon request we will fur- and can be located in a small space in the engine 

Little attention is needed. 

General Electric Company 
Largest Electrical Manufacturer in the World 

Principal Office: Schenectady, N. Ve of 

CHAIN BLOCK. 
Yale & Towne Mfg. Co., New York. 

CHAIN HOISTS. 
Yale & Towne Mfg. Co., New York. 

CHAIN PIPE WRENCHES—See WRENCHES. 

CHAIN STOPPERS. 
American Ship Windlass Co., Providence, R. I. 

CHANDLERY STORES. 
Ferdinand, L. W., & Co., Boston, Mass. 
Griscom-Spencer Co., New York. 

CHECK VALVES—SEE VALVES. 

CHRONOMETERS—See CLOCKS. 

CHOCKS. 
American Ship Windlass Co., Providence, R. I. 

CHUCKS. 
Morse Twist Drill & Machine Co., New Bedford, Mass. 

CIRCULATING PUMPS—See PUMPS. 

CIRCULATORS. 
Bloomsburg, H., & Co., Baltimore, Md. 

CLASSIFICATION ASSOCIATION. 
American Bureau of Shipping, New York. 

CLOCKS. 
Ashton Valve Co., Boston, Mass. 
Star Brass Mfg. Co., Boston, Mass. 

COATINGS, ANTI-RUST—See ANTI-RUST COATINGS. 

COCKS—See GAUGE COCKS. 

COAL HANDLING MACHINERY. 
Lidgerwood Mfg. Co., New York. 

COLLECTORS—PNEUMATIC. 
Sturtevant Co., B. F., Hyde Park, Mass. 

COMPANION FLANGES. 
Lunkenheimer Co., Cincinnati, Ohio. 

COMPASSES—See NAUTICAL INSTRUMENTS. 

COMPOUNDS—See BOILER COMPOUNDS. 

CONDENSERS. 
Davidson, M. T.,. Co., New York. 
Griscom-Spencer Co., New York. 
Sanitary Water-Still Co., Jamaica, N. Y. 

Wheeler, C. H. Mfg. Co., Philadelphia, Pa. 
Wheeler Condenser and Engineering Co., New York. 
Williamson Bros. Co., Philadelphia, Pa. 

CONSULTING ENGINEERS—See ENGINEERS—Also PROFES- 
SIONAL CARDS. 

CONVEYING MACHINERY. 
Lidgerwood Mies Co., New York. 
Sturtevant Co., B..F., Hyde Park, Mass. 

COPPER—See BRASS AND COPPER. 

CORDAGE—Also see ROPE and WIRE ROPE—Also TWINE. 
Columbian Rope Co., Auburn, N 
Durable Wire Rope Co., Boston, Mass. 
Griscom-Spencer Co., New York. 
Plymouth Cordage Co., North Plymouth, Mass. 

CORK CEMENT, FENDERS, JACKETS, RINGS. 
Armstrong Cork Co., Pittsburg, Pa. 
Ferdinand, L. W., & Co., Beston, Mass. 

CORRUGATED FURNACES. 
Continental Iron Works, Brooklyn, N. Y. 

COTTON DUCK—See CHANDLERY STORES. 

COTTON RUBBER-LINED HOSE—See HOSE. 

COUNTERS—See REVOLUTION COUNTERS. 

COVERING, STEAM—See NON-CONDUCTING COVERING. 

CRANES. 
Niles-Bement-Pond Co., New York. 
Welin Davit and Lane & DeGroot Co., Con., Long) Island City, N. Y- 
Williamson Bros. Co.. Philadelphia, Pa. 
Yale & Towne Mfg. Co., New York. 

CRANK SHAFTS—See FORGINGS. 

CUPRO-VANADIUM. : 
American Vanadium Co., Pittsburg, Pa. 

CUTTERS. 
Brown & Sharpe Mfg. Co., Providence, R. I 
Morse Twist Drill & Machine Co., New Bedford, Mass. 
Pratt & Whitney Co., New York. 

CYLINDER BORING BARS. 
Niles-Bement-Pond Co., New York. 

CYLINDER RELIEF VALVES—See VALVES. 

CYLINDERS FOR COMPRESSED AIR, GAS, ETC. 
National Tube Co., Pittsburg, Pa. 

CYLINDERS, VANADIUM. 
American Vanadium Co., Pittsburg, Pa. 
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DAVITS. 
Welin Davit and Lane & DeGroot Co., Con., Long Island City, N. Y. CLOSE QUARTER 

PISTON AIR DRILLS 
DEAD WEIGHT GAUGE TESTERS—See GAUGE TESTERS. 

DECK HOISTS—See HOISTING ENGINES. 

DECK PLATES. 
“Sands, A. B., & Son Co., New York. 

Can be used in closer quar- 
DERENS OMS Seo TURNS: ters than any other air drill 

DIAPHRAGM PUMPS—See PUMPS. made. 
Hyde Windlass Co., Bath, Maine. SENT ON TRIAL 

We pay express charges both 
DIES. ways if not satisfactory. 

Morse Twist Drill & Machine Co., New Bedford, Mass. : 
Pratt & WR Co., New York. Write for catalog 
Richards, I. P., Co., Providence, R. I. : 

INDEPENDENT PNEUMATIC TOOL CO. 
DIRECT-CONNECTED SETS—See ELECTRICAL PLANTS. 

CHICAGO NEW YORK PITTSBURG SAN FRANCISCO 

DISENGAGING GEARS. : 
Welin Davit and Lane & DeGroot Co., Con., Long Island City, N. Y. 

DISTILLERS—See EVAPORATORS. 

DIVING APPARATUs. ZACGiIN Is L B A Ni Y G R EAS E 
Morse, Andrew J., & Son, Inc., Boston, Mass. 

Is the PERFECT and most ECONOMICAL 
DRAFT, MECHANICAL_See MECHANICAL DRAFT. =] ee \\ of all lubricants. The engineer who would 

DRAIN VALVES—See VALVES. eh F run his plant at least expense uses ALBANY 

DREDGING MACHINERY. \G - (7 GREASE. Always enough. Never to much. 

Williamson Bros. Co., Philadelphia, Pa. Kh That is the way it works. Drip pans are ban- 

i ished—for there is nothing to drip. As the 

See ee ee NTN San oa ep Neat bearing needs it, the lubricant flows. When the need stops the 
Pratt & Whitney Co., New York. ‘ lubricant stops. 

All that we ask for ALBANY GREASE is a fairtrial, and this may 

DRILLS. | : EG SE all ATR Oe e Morse Twist Drill & Machine Co., New Bedford, Mass. c . 
Pratt & Whitney Co., New York. ALBANY LUBRICATING Co. 

Sole Makers L IC—See ELECTRIC DRILLS. 
TEES) AOI NOS ADAM COOK’S SONS,'Proprietors, NEW YORK 
DRILLS, PNEUMATIC—See PNEUMATIC TOOLS—Also AIR 

DRILLS. 

DRILLS, PORTABLE—See PORTABLE DRILLS. 

DROP FORGINGS—EYE BOLTS, HOOKS, ROPE SOCKETS, 
WRENCHES, ETC. 

Billings & Spencer Co., Hartford, Conn. 
Williams & Co., J. H., Brooklyn, N. Y. 

DROP HAMMERS 
Billings & Spencer Co., Hartford, Conn. 
Niles-Bement-Pond Co., New York. 

DRY DOCKS AND MARINE RAILWAYS. 
Halifax Graving Dock Co., Ltd., Halifax, N. S. 
Merrill- Begone Co., Jacksonville, Fla. 
Moran Co., The, Seaitle, Wash. 
Newport iNews Shipbuilding & Dry Dock Co., Newport News, Va. 
Tietjen & Lang Dry Dock Co., Hoboken, N. ayn 
Toledo SHinbaildine: Co., Toledo, Ohio. 

DRYING APPARATUS. 
American Blower Co., Detroit, Mich. 
Sturtevant Co., B. F., Hyde Park, Mass. 

DYNAMOS—See ELECTRIC PLANTS; also STEAM TURBINE 
DYNAMOS. 

ECONOMIZERS, FUEL—See FUEL ECONOMIZERS. 

EJECTORS. 
Lunkenheimer Co., Cincinnati, Ohio. 
Penberthy Injector Co., Detroit, Mich. 

ELECTRIC DRILLS. 
General Electric Co., Schenectady, N, Y. 
Independent Ge Tool Co., Chicago and New York 
Johns-Manville, H. W., Co., New Yor 

ELECTRIC HEATERS, yy. HORIZONTAL AND VERTICAL | 
t 5 e 

Simplex Electric HEA ETENGOMCe nbrdzeport Mass. MARINE PUMPS for ALL Services 

ELECTRIC HOISTS. CONDENSERS—EVAPORATORS—ASH EJECTORS 
American Ship Windlass Co., Broudence Reels 
General Electric Co., Schenectady, N. Y. M I DAVI D S O N ( O 
Hyde Ww Soy Bath, ete ®@ e e 
idgerwoo g. Co ew Yor : 

Niles-Bement-Pond Co., New York . 154 Nassau Street, NEw YORK 
Williamson Bros. Co., Philadelphia, Pa. 
Yale & Towne Mfg. Ca, New York. 
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ELECTRIC LIGHTS. 
General Electric Co., Schenectady, N. Y. 

The Dry Dock of the 20th Century Bee TEE We De alte: Co., New London, Conn. 
General Electric ae Schenectady, N. Y. 

1S Sturtevant Co., B. F., Hyde Park, Mass. 
Terry Steam Bans Kom Hartford, Conn. 

e Ser FITTINGS AND SUPPLIES — Also see ELECTRIC 

al way r y OG) C General Electric Co., Schenectady, N. Y. 
Griscom-Spencer Co., New York. 
Johns-Manville, H. W., Co., New York. 

ELECTRICAL INSTRUMENTS. 
General Electric Co., Schenectady, N. Y. 
Weston Electrical Instrument Co., Waverly Park, Newark, N. J. 

ELEVATORS, INCLINED, FOR PASSENGERS AND FREIGHT. 
Reno Inclined Elevator Co., New York. 

ENGINE PACKING—See PACKING. 

ENGINE-ROOM SUPPLIES—See STEAM SPECIALTIES. 

ENGINEERS, CONSULTING. 
Williamson Bros. Co., Philadelphia, Pa. 

ENGINES FOR AUXILIARIES. 
American Blower Co., Detroit, Mich. 
American Ship Windlass Co., Providence, R. I. 
Chase Machine Co., Cleveland, Ohio. 
Dake Engine Co., Grand Haven, Mich. 
De Laval Steam _ fact Co., Trenton, N, J. 
Forbes, W. D., . Co., New London, Conn. 
Hyde Windlass ror " Bath, Maine. 
Kerr Turbine Co., Wellsville, INGRYS 
Marine Iron Works, Chicago, Ill. 
Sturtevant Co., B. F., Hyde Park, Mass. 
Terry Steam Turbine Co., Hartford, Conn, 
Wheeler Condenser and Engineering Co., Carteret, N. J. 

ENGINES, GASOLINE—See GASOLINE ENGINES. 

ENGINES, HOISTING—See HOISTING ENGINES. 

ENGINES, KEROSENE—See KEROSENE ENGINES. 

ENGINES—PROPELLING. 
Bath Iron Works, Bae Maine. 
Forbes, W. D., Mfg. Co., New Tendon, Conn. 
Gas Engine & Power Co., ” & Chas. L. . Seabury & Co., Consol., Morris 

Heights, N. Y. 
Kingsford Foundry & Machine Works, Oswego, N. Y. 
Marine Iron Works, Chicago, IIl. 
Morris Machine Works, Baldwinsville, N. Y. 
Parsons Marine Steam Turbine Co., New York. 
Sheriffs Mfg. Co., Milwaukee, Wis. 
Hclede ee building Co., Toledo, Ohio. 
Trout, H G., Co., Buffalo, INGE 
Ward, Chas. ., Engineering Works, Charleston, W. Va. 

ENGINE-ROOM CLOCKS—See CLOCKS. 

EVAPORATORS. 
Davidson, M. T., Co., New York. 
Griscom-Spencer Co., New York. 
Sanitary Water- Still Company, Jamaica, L. I., N. Y. 
Wheeler, C. H., Mfg. Co., Philadelphia, Pa 
Wheeler Condenser and Engineering Co., Carteret, N. J. 
Williamson Bros, Co., Philadelphia, Pa. 

EXCESS PUMP GOVERNORS—See PUMP GOVERNORS. 

EXHAUST FANS—See BLOWERS. 

EXHAUST HEADS. 
Sturtevant Co., B. F., Hyde Park, Mass. 
Walworth Mfg. Co., Boston, Mass. 

EXPANSION JOINTs. 
National Tube Co., Pittsburg, Pa. 
Power Specialty Co., New York. 

FANS—See BLOWERS, 

FEED CHECK VALVES—See VALVES. 

FEED-WATER HEATERS AND PURIFIERS. 
Griscom-Spencer Co., New York. 
Sanitary Water- Still’ Company, Jamaica, L. I., N. Y. 
Wheeler CondenseH yang Engineering Co., Carteret, N. J. 
Wheeler, C. H., Mfg. Co, Philade phia, Pa. 
Williamson Eros, Co., Philadelphia, Pa. 

FEED-WATER REGULATORS. 
Jerguson Mfg. Co., Boston, Mass. 

TIMBER and STEEL CONSTRUCTION FERRO-VANADIUM. 
American Vanadium Co., Pittsburg, Pa. 

e ° FERRY BOAT LAMPS—See LAMPS. 

Convenient— Rapid sas 
Nicholson File Co., Providence. R. I. 

H. I. CRANDALL @ SON CO FILTERS. be hate * Griscom-Spencer Co., New York. 

iy and Contractors FIRE DEPARTMENT SUPPLIES, 
Engineers FARE) F., ate os Saag Mo ; a4 

orse, Andrew on, Inc., Boston, Mass. 
EAST BOSTON MASS., U. S. A. 

FIRE BOUTIN HQT SUS = 
Hayward, S. F., & Co., New York. 
Morse, ete? J., & Son, Inc., Boston, Mass. 
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FORESIGHT! 
By obtaining a ‘““Vulcan-Bijaw”’ you get “‘two in one at 
the price of one.” Double the efficiency. Double the life. 
Double the sharp teeth of any similar tool, but not 
double in price! Double bolt construction provides for 
emergencies—one has sufficient strength for all labor 
demands. The tool with the “rainy day” feature— 
Always ready!! A pair of jaws always awaiting their turn! 
Get Free Chain Tool Cat. Discounts from dealers. 

J. H. WILLIAMS & CO. 
SUPERIOR DROP-FORGINGS 

63 RICHARDS ST., BROOKLYN, N. Y 

FIRE HOSE—See HOSE. FUSIBLE PLUGS. 
Griscom-Spencer Co., New York. 

FIREPROOF CONSTRUCTION. 
Johns-Manville, H. W., Co., New York. 

GAS BLOWERS AND EXHAUSTERS. 
FIREPROOF LUMBER—See LUMBER, FIREPROOF. American Blower Co., Detroit, Mich. 

Sturtevant Co., B. F., Hyde Park, Mass. 
FIRE PUMPS—See PUMPS. 

FLANGES. 
Dart, E. M., Mfg. Co., Providence, R. I. GASKETS—Also see PACKING. 
Wan een recy Co., Cincinnati, Ohio. Crandall Reckine. oe val yt ar We 

i bp eh Pas reene, Twee o., New York. National Tube Co., Pittsburg, Pa. Johns-Manville, H. WW C., New York. 

atzenstein O., _ ew ork. 

NG BEES OES: €o., N York New York Belting & Packing Co., Ltd., New York. 
ace Sane eNO Be NY Tes Peerless Rubber Mfg. Co., New York. 

Watson-Stillman Co., New York. Power Specialty Co., New York. 
Smooth-On M City eNG @GLEXIBLE SHAFTING. a reanan ee: Co. J Sev nN: 

Stow Mfg. Co., Binghamton, N. Y. 

FLOATIN = ! 
CE CS occ EN GO CK. GASOLINE ENGINES—Also see LAUNCHES AND YACHTS; also 

FLUE CLEANERS—See BOILER FLUE CLEANERS. ear isern FENGINES Hadvanee conn, 
er y > Buffalo Gasolene Motor Co. 3 Buffalo, INS We 

SOE CURMANS See TQUINTTE WILOID AWN ANID, CIV IINS. Gas Engine & Power Co., & Chas. L. Seabury & Co., Consol., Morris 

FORCED DRAFT-—See also BLOWERS. Meda TEuDeNiGe:, Bath, Maine. 
American Blower Co. and Sirocco Engineering Co., Detroit, Mich. Mictz VASmNew, York. 
De Laval Steam Turbine Co., Trenton, N. J ps ~; ge Engineering Co., Baltimore, Md. 
gencral TGR, Wyse ba ae Y. Standard Motor Construction Co., Jersey City, N. J. 
UEBUNIE CO OCB SS CEE Truscott Boat Manufacturing Co., St. Joseph, Mich. 

FORGES. 
Sturtevant Co., B. F., Hyde Park, Mass, GAS ENGINE SPECIALTIES. 

FORGINGS, BRONZE—See also DROP FORGINGS. anialceslaenss (Co, (Crna icets) Oe) Hyde Witt ber ComeBaths Me! Powell, Wm., Co., Cincinnati, Ohio. 

Lumen Bearing Co., Buffalo, N. Y. 

Vanadium Metals Company, Pittsburg, Pa. GAS PRODUCERS—See MARINE GAS PRODUCERS. 
FORGINGS, VANADIUM. 

American Vanadium Co., Pittsburg, Pa. GATE VALVES—See VALVES. 

FROSTPROOF COVERINGS. 
Ferdinand, L. W., & Co., Boston, Mass. GAUGE COCKS. 

FUEL ECONOMIZERS. Jerguson Gage & Valve Co., Boston, Mass. 
Griscom-Spencer Co., New. York. Lunkenheimer Co., Cincinnati, Ohio. 
Power SesENG7 COs New York. Nletatonen, Helse » Pittsburg, Be 
turt t B. M i owell, m., Co., Cincinnati, 10. 

Sturtevantyo-s pau cerbarks (Mass Walworth Mfg. Co., Bosten, Mass. 
FURNACES—Also see CORRUGATED FURNACES. 

Continental Iron Works, New York. GAUGES—See STEAM GAUGES. 
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GAUGE GLASSES. ; 
Jerguson Gage & Valve Co., Boston, Mass. 
Lunkenheimer Co., Cincinnati, Ohio. 

GEARS, VANADIUM. 
American Vanadium Co., Pittsburg, Pa. 

GENERATORS—See ELECTRIC PLANTS. 

GLOBE VALVES—See VALVES. 

GLUE—LINOLEUM, MARINE, SHIP, YACHT, WATERPROOF. 
Ferdinand, L. W., & Co., Boston, Mass. 

GONGS. 
National Tube Co., Pittsburg, Pa. 
Vanadium Metals Company, Pittsburg, Pa. 

GOVERNORS—See PUMP GOVERNORS. 

GRABS—See DREDGES. 

GRAPHITE. 
Dixon, Jos., Crucible Co., Jersey City, N. J. Why Kerr Turbo-Blowers Are Better 

Than Belt or Engine Driven Units GRATE BARS. 
Griscom-Spencer Co., New York. 

The Kerr Turbine is peculiarly adapted to dniv- CRAG Ses LIERTOAER. 
ing blowers as it is economical of steam, oper- 
ates smoothly and has no unbalanced parts to make 
annoying vibration and necessitate large foundations. 

GREASE CUPS—See LUBRICATORS. 
Griscom-Spencer Co., New York. 

A steam turbine operates best at the speeds which GREASE EXTRACTORS. 
produce the draft pressures ordinarily required, and GYPSEYS. 

i i American Ship Windlass Co., Providence, R. I. when the turbine governor Is set, the blast may be Chase Machin ORCOMMGISucIS Td MOIS! 

nicely regulated by throttling the steam. Hyde Windlass Co., Bath, Maine. 
Kerr Turbines maintain their test efficiency indefinitely, as the internal HAMMERS, PNEUMATIC—See PNEUMATIC TOOLS. 

parts can’t wear in any way that will produce leakage or other useless steam 
consumption. ASK FOR BULLETINS. 

KERR TURBINE CO. 
HARDWARE--See CHANDLERY STORES. 

<a) = Wellsville, New York HAWSERS—See WIRE ROPE. 
AGENTS IN ALL LARGE CITIES 5 

HEATERS—BATH, LAVATORY, SHOWER. 
Sands, A. B., & Son Co., New York. 

HEATING AND VENTILATING APPARATUS. 
American Blower Co., Detroit, Mich. 
Sturtevant Co., B. F., Hyde Park, Mass. 

HAND HOISTS. 
Yale & Towne Mfg. Co., New York. 

HEMP-—See TWINE. 

HOISTING ENGINES. 
The Parsons : 

is i pemericae Ship Vipeeh so Soy Erovidence, Reais 
ase Machine Co., Cleveland, io. Marine Steam Turbine Co., Ltd. ere ene Oe Tete NEI 

Lidgerwood Mfg. Co., New York, 
Williamson Bros. Co., Philadelphia, Pa. 

97 CEDAR STREET, NEW YORK HOISTS, ELECTRIC—See ELECTRIC HOISTS. 

HOSE—See AIR HOSE. ! 
Eureka Fire Hose Mfg. Co., New York. 

Built and Under Construction for Hayward, S, F., & Co., New York. 
Independent Pneumatic Tool Co., Chicago and New York. 

Warships of U. S. Navy : New York Belting & Packing Co., Ltd., New York. 

HOSE COUPLING. 
nee BAG oR ee Wee oe 

ayward, S. F., o., New York. 
TOTAL HORSEPOWER, 310,000 Independent Pneumatic Tool Co., Chicago and New York. 

National Tube Co., Pittsburg, Pa. 
Vanadium Metals Company, Pittsburg, Pa. 

HOSE NOZZLES. 
Hayward, S. F., Co., New York. 
Morse, Andrew J., Son, Inc., Boston, Mass, 
Vanadium Metals Company, Pittsburg, Pa. 

HYDRAULIC JACKS. 
Watson-Stillman Co., New York. 

HYDRAULIC MACHINERY—RIVETERS, PUNCHES, SHEARS. 
Niles-Bement-Pond Co., New York, 
Watson-Stillman Co., New York. 

The Bronze Spherical Seats 
in combination with Malle- 
able Pipe Ends give the 

DART 
7 PATENT UNION HYDRAULIC VALVES AND FITTINGS. 
madistinctivelicataremwhich Watson-Stiilman Co., New York. E 

has been unequalled. It is ICE MACHINES—See REFRIGERATING PLANTS. 
7 the acknowledged leader. INDICATOR CONNECTIONS. } 

E M DART MFG CO Lunkenheimer Co., Cincinnati, Ohio. 

Providence, R. I. INDICATORS—STEAM. 
Lunkenheimer Co., Cincinnati, Ohio. 

CANADIAN FACTORY Powell Co., The, Wm., Cincinnati, Ohio. 
DART UNION CO Ltd Star Brass Mfg. Co., Boston, Mass. 

BA 0 

Toronto INDUCED DRAFT. 
American Blower Co., Detroit, Mich. 
Sturtevant Co., B. F., Hyde Park, Mass. 
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INJECTORS. 
Lunkenheimer Co., Cincinnati, Ohio. 
Penberthy Injector Co., Detroit, Mich. 
Powell Co., The, Wm., Cincinnati, Ohio. 

INTERLOCKING RUBBER TILING. 
Griscom-Spencer Co., New York. 
New York Belting & Packing Co., Ltd., New York. 

IRON CEMENT. 
Smooth-Or Mfg. Co., Jersey City, N. J. 

JACKS—PNEUMATIC. 
Independent Pneumatic Tool Co., Chicago and New York. 

JACKS FOR UNCOUPLING SHAFTS, 
Watson-Stillman Co., New York. 

JOURNAL BEARINGS—See THRUST BEARINGS. 

JUTE. 
Columbian Rope Co., Auburn and New York. 

KEROSENE ENGINES. 
Mietz, A., New York. 

LAMPS, SIGNALS, AND FIXTURES. 
General Electric Cé., Schenectady, N. Y. 
Johns-Manville, H. W.. Co., New York. 

LATHES, CRANK SHAFT. 
Niles-Bement-Pond Co., New York. 

LATHES, ENGINE. 
Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., New York. 

LATHES, TURRET. 
Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., New York. 

LAUNCHES AND YACHTS—See also SHIPBUILDERS AND DRY 
DOCK COMPANIES. 

Bridgeport Motor Co., Bridgeport, Conn. 
Buffalo Gasolene Motor Co., Buffalo, N. Y. 
Gas Engine & Power Co., & "Chas. L: Seabury & Co., Consol., Morris 

Heights, N. Y. 
Marine Iron Works, Chicago, III. 
Standard Motor Construction Co., p SS City, N. J. 
Truscott Boat Manufacturing Co., St. Joseph, Mich. 
Ward, Chas., Engineering Works, Charleston, W. Va. 
Welin Davit and Lane & DeGroot Co., Con., Long Island City, N. Y. 

LAVATORIES—FOLDING, STATIONARY, STATEROOM. 
Sands, A. B., & Son Co., New York. 

LIFE BOATS AND RAFTS. 
Welin Davit and Lane & DeGroot Co., Con., Long Island City, N. Y. 

LIFE PRESERVERS. 
Armstrong Cork Co., Pittsburg, Pa. 
Ferdinand, L. W Co., Boston, Mass. 
Welin Davit and Lane & DeGroot Co., Con., Long Island City, N. Y. 

LIFE-SAVING DEVICES. 
Welin Davit and Lane & DeGroot Co., Con., Long Island City, N. Y. 

LINOLEUM CEMENT. 
Ferdinand, L. W., & Co., Boston, Mass. 

LIQUID GLUE, WATERPROOF. 
Ferdinand, L. W., & Co., Boston, Mass. 

LOG REGISTERS. 
Schuette Recording Compass Co., Manitowoc, Wis. 
Welin Davit and Lane & DeGroot Co., Con., Long Island City, N. Y. 

LUBRICANTS. 
Cook’s Sons, Adam, New York. 
Dixon, dees , "Crucible Co., UGE City, N. J. 
Power Specialty Co., New York. 

LUBRICATING BOXES FOR PROPELLER SHAFTS. 
Cedervall, F. R., & Sdéner, Gothenburg, Sweden. 

LUBRICATING COMPOUND. 
Cook’s Sons, Adam, New York. 

LUBRICATORS. 
Cook’s Sons, Adam, New York. 
Griscom-Spencer Co., New York. 
Lunkenheimer Co., Cincinnati, Ohio. 
Powell, Wm., Co., ” Cincinnati, Ohio. 
Star Brass Mig. Co., Boston, Mass. 

LUMBER. 
Moran Co., The, Seattle, Wash. 

MALLETS—See CALKING TOOLS. 

MANGANESE BRONZE CASTINGS—Also see BRONZE. 
Griscom-Spencer Co., New York. 
Hyde Windlass Co., Bath, Maine. 
Lunkenheimer Co., Cincinnati, Ohin. 
Phosphor-Bronze Smelting Co., Philadelphia, Pa. 
Reeves, Paul S. & Son, Philadelphia, Pa. 

The Cheapest and Safest 
Marine Power 

Operates on many of the good makes of four-cycle 

gasolene engines at one-eighth the cost. 25 to 

5,000 H. P. sizes. Our catalogue tells you how to 

use and all about it. We guarantee results. 

MARINE PRODUCER GAS POWER CO. 

2 Rector Street, New York 

THE ONLY 

Standard American 
Classification of Shipping 

Has authorized agents in all Principal Ports of 

the world to protect the interests of its patrons. 

Vessels built under its rules or holding certifi- 

cates of class or seaworthiness in this Record 

of Shipping will, with their cargoes, insure at 

the lowest rates. 

RICAN AND F 
€ gS csrnatisten aa CON 

PUBLISHED BY <S 
SAU OF SHIPRSE 

A. A. RAVEN, President 
WM. H. H. MOORE, Treasurer 

D. B. DEARBORN, Vice-President 
W. S. NICHOLS, Secretary 

JOSEPH E. BORDEN, Chief Surveyor 

New York 

OFFICE 

66-68 Beaver Street 
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MAGNESIA COVERINGS. 

ARMSTRONG SOLID BLOCK LIFE PRESERVERS agg eetanmnarne oa BO ers 
TAN AER) EG MUL, ANID GRIND MANILA AND SISAL ROPE—See ROPE; also CORDAGE. 

SEN SPENT fone an aes Tite MARINE BOILER COMPOUNDS—See BOILER COMPOUNDS. 

YACHT FENDERS—BUOYS Bie eR ie. eos Mes 
ARMSTRONG CORK COMPANY MARINE ELEVATORS. 

Boston New York Philadelphia Pittsburgh Chicago Reno Inclined Elevator Co., New York. 
St. Louis Baltimore Cincinnati MARINE ENGINES—See ENGINES, PROPELLING. 

MARINE GAS PRODUCERS. 
Admiralty Power Co., Port Richmond, N. Y. 
Marine Producer Gas Power Co., New York. 

JEFFERY’S SPECIAL MARINE CANOE GLUE]} xauxcciue 8 
WATERPROOF Ferdinand, L. W., & Co., Boston, Mass. 

Any puncture or leak in boat or canoe can be repaired in five min- 
utes. It is as valuable to a canoeist as a repair kit to a bicyclist or ES OWE: Cc B M 
automohilist. Friction top emergency cans, 25c. each; by mail, 30c. y in or) o., Boston, Mass. 
For sale by all Sporting Goods, Yacht and Boat Supply Houses. MARINE LAMPS—See LAMPS. 
Send for samples, specimens, circulars, directions for use, etc. MARINE RAILWAY BUILDERS—See RAILWAY DR DOES 

aa a4 . L. W. FERDINAND & GO., 201 South St., Boston, Mass. Crandall, H. I., & Son Co., East Boston, Mass. 
MARINE RANGES—See RANGES. 

MARINE SIGNALS—See SIGNALS. 

MARINE SUPPLIES. 
Ferdinand, L. W., & Co., Boston, Mass. 

MARINE REFRIGERATION || »s:s, sce 
elin Davit and Lane & DeGroot Co., Con., Long Island City, N. Y. 

yes MECHANICAL DRAFT. 
Maximum Amount of Space Cooled at Minimum American Blower Co., Detroit, Mich, 

Consumption of Power and Minimum Space Sturtevant Co, 2 F., Hyde Park, Mass. 
Occupied by Machinery EGAPHONES—See CHANDLERY STORES. 

METAL POLISH. 
PERFECT VENTILATION AND AIR PURIFICATION. Hoffman, George W., Indianapolis, Ind. 

METAL WORKING TOOLS—See TOOLS, MACHINE. 

METALLIC PACKING—Also see PACKING. 
Katzenstein, L., & Co., New York. 
Power Specialty Co., New York.. 
United States Metallic Packing Co., Philadelphia, Pa. 

METRES, ELECTRIC. 
General Electric Co., Schenectady, N. Y. 
Weston Electrical Instrument Co., Waverly Park, Newark, N. J. 

MILLING MACHINES. 
Niles-Bement-Pond Co., New York. 

Estimates and Designs cheerfully furnished. 

AMERICAN LINDE REFRIGERATION COMPANY 
346 BROADWAY, NEW YORK 

Pratt & Whitney Co., New York. 

MINERAL WOOL—See NON-CONDUCTING COVERING. 

MONEL METAL. 
Bayonne Casting Co., Bayonne, N. J. EUREKA FIRE HOSE 

Awarded Gold Medal at the St. Louis 

Excposition for Superiority of Our Goods 

SAFEST ano BEST 

FULLY TESTED AND MADE TO LAST 

«A word to the wise is sufficient” 

Seamless Woven and Rubber-Lined 

EUREKA FIRE HOSE 

“PARAGON” BRAND Has No Equal 
: SEND FOR SAMPLE 
TRADE-MARK. 

EUREKA FIRE HOSE MFG. CO. 
New York, N. Y.; Boston, Mass.; Chicago, Ill.; Philadelphia, Pa.; Co= 

fumbus, Ohio; Atlanta, Ga.; Dallas, Texas; Minnea pots: Minn. ; 
Denver, Colo.; Seattle, Wash.; Syracuse, N. Y. 

Kansas City, Mo.; Detroit, Mich.; Omaha, Neb.; San Francisco, Cal. 

MONITOR NOZZLES—See HOSE NOZZLES. 

MOORING ENGINES. 
American Ship Windlass Co., Providence, R. I. 
Chase Machine Co., Cleveland, Ohio. 
Hyde Windlass Co., Bath, Maine.. 
Williamson Bros, Co., Philadelphia, Pa. 

MOTOR BOATS—See LAUNCHES AND YACHTS. 

MOTOR BOAT SUPPLIES. : 
Ferdinand, L. W., & Co., Boston, Mass. 

MOTORS, GASOLINE—See GASOLINE ENGINES. 

MULTIPLE DRILLS. 
Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., New York. 

MULTI-SPEED MOTORS. 
Stow Mfg. Co., Binghamton, N. Y. 

NAVAL ARCHITECTS—See PROFESSIONAL CARDS. 

NEEDLE VALVES—See VALVES. 

NON-CONDUCTING COVERING. 
Johns-Manville, H. W., Co., New York. 

The Dake Steam Deck Capstan NOZZLES—See HOSE NOZZLES. 
NUTS—See BOLTS AND NUTS. 

A Simple, Compact and 
. OAKUM. 

Durable Machine Baltimore Oakum_Co., Baltimore, Md. 
Davey, W. O., & Sons, Jersey City, N. J. : 

Occupies Small Floor Welin Davit and Lane & DeGroot Co., Con., Long Island City, N. Y. 

Space OARS—See BOAT OARS. 

OIL—See LUBRICANTS. 
We also manufacture 

Gicam Siestae Coarse OIL CUPS—See LUBRICATORS. 
5 , 

_ Steam Anchor Windlasses OIL CAUEIS . Bataan art 
| isti + i unkenheimer Co., Cincinnati, 10. 
ands Hoistingskmgines: Powell Co., The, Wm., Cincinnati, Ohio. 

OIL POLISH—See METAL POLISH. 

THE DAKE ENGINE CO. ot Ueaites Co., Cincinnati, Ohio. 
ee es s GRAND HAVEN, MICH. Star Brass Mfg. Co., Boston, Mass. 

eee New York Office, 50 Church St. OILING SYSTEMS—Also see LUBRICATORS. 
Powell Co., Wm., Cincinnati, Ohio. 
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PACKING—Also see METALLIC PACKING. 
Crandall Packing Co., Palmyra, N. Y 
Greene, Tweed & Co., New York. 
johns: Manville, H. W., Co., New York. 

ew York Belting & Packing Co., Ltd., New York. 
Peerless Rubber Mfg. Co., New York. 
Power Specialty Co., New York. 
Vanda Co., New York. 

PACKING, ASBESTOS. 
Crandall Hepa a ee Palmyra, N. Y. 
Johns-Manville, H. W., Co., New York. 

PAINT—Also see GRAPHITE; also MARINE PAINT. 
Dixon, Jos., Crucible Co., Jersey City, N. J. 

PATENT ATTORNEYS—See ATTORNEYS, PATENT. 

PETROL ENGINES—See GASOLINE ENGINES. 

PHOSPHOR BRONZE CASTINGS. 
Griscom-Spencer Co., New York. 
Hyde Windlass Co., Bath, Maine. — 
Lunkenheimer Co., Cincinnati, Ohio. d 
Phosphor Bronze Smelting Co., Philadelphia, Pa. 
Reeves, Paul S., & Son, Philadelphia, Pa. 

PIPE COVERING—See NON-CONDUCTING COVERING. 

PIPE CUTTING AND THREADING MACHINES. 
Niles-Bement-Pond Co., New York. 

PIPE FLANGES—See FLANGES. 

PIPE UNIONS. : 
Dart, E. M., Mfg. Co., Providence, R. I. 
Lunkenheimer Co., Cincinnati, Ohio. 
National Tube Co., Pittsburg, Pa. 
Powell Co., The, Wm., Cincinnati, Ohio. 

PIPE WRENCHES. 
Billings & Spencer Co., Hartford, Conn. 
Williams & Co., J. H., Brooklyn, N. Y 

PLANERS, STANDARD METAL WORKING AND ROTARY. 
Niles-Bement-Pond Co., New York. 

PLANERS, SHIP PLATE. 
Niles-Bement-Pond Co., New York. 

PLANIMETERS. 
Star Brass Mfg. Co., Boston, Mass. 

PLATE-BENDING ROLLS. 
Niles-Bement-Pond Co., New York. 

PLUMBAGO—Also see GRAPHITE. 
Dixon, Jos., Crucible Co., Jersey City, N. J. 

PLUM BING—Also see CHANDLERY STORES. 
Davidson, M. T., Co., New York. 
Sands, Alfred B. & Son Co., New York. 

PNEUMATIC SEPARATORS. 
Sturtevant Co., B. F., Hyde Park, Mass. 

PNEUMATIC 'TOOLS—Also see AIR COMPRESSORS. 
Independent Pneumatic Tool Co., Chicago and New York. 

POLISH—See METAL POLISH. 

POPPET VALVES—See VALVES. 

FO CYLINDER BORING BARS—See CYLINDER BORING 

PORTABLE DRILLS. 
General Electric Co., Schenectady, N. Y. 
Stow Mfg. Co., Binghamton, N. Y. 

POWER PUMPS AND SHEARS—See TOOLS, MACHINE. 

PRODUCERS—See MARINE GAS PRODUCERS. 

PROFESSIONAL CARDS. 
Cox & Stevens, New York. 
Decker, Delbert H., Washington, D. C. 
Donnelly, W. T., New York. 

PROPELLER WHEELS. 
Donnelly, W. T., New York. 
Hyde Windlass Co., Bath, Me. 
Reeves, Paul S., & Sons, Philadelphia, Pa. 
Roelker, H. B., New York. 
Sheriffs Mfg. Co., Milwaukee, Wis. 
Trout, H. G., Co., Buffalo, N. Y. 
Vanadium Metals Company, Pittsburg, Pa. 

PROPELLING ENGINES—See ENGINES, PROPELLING. 

PUBLICATIONS—See BOOKS. 

PUMP GOVERNORS. 
,ideal Automatic Mfg. Co., New York. 

PUMPS. 
Blake & Knowles Steam Pump Works, New York. 
Davidson, M. T., Co., New York. 
De Laval Steam Turbine Co., Trenton, N. J. 
Griscom-Spencer Co., New York. 
Hyde Windlass Co., Bath, Maine. 
Kingsford Foundry & Machine Works, Oswego, N. Y. 
Morris Machine Works, Baldwinsville, N. Y. 
Sands, A. B., & Son Co., New York. 
Terry Steam Turbine Co., Hartford, Conn. 
Wheeler, C. H., Mfg. Co., Philadelphia, Pa. 
Wheeler Condenser & Engineering Co., New York. 

is the Right Rope 

for Marine Trade 
This means that Plymouth rope is always 

reliable—has been made that way for 

eighty-five years. High-grade Manila 

hemp and Plymouth workmanship make 

it the one rope most sought for by marine 

buyers, 

Send for our Series of Bulletins, “Plymouth Products.” 

They should be read by every rope buyer. 

PLYMOUTH CORDAGE CO. 
ESTABLISHED 1824 

‘NORTH PLYMOUTH, MASS 
Distributing Agents in all Principal Ports 

MACHINE TOOLS 
NILES CRANES 
BEMENT HAMMERS 

Catalogue on request 

Niles-Bement-Pond Co. 
111 BROADWAY, NEW YORK 

25 VICTORIA STREET, LONDON 

PROFESSIONAL CARDS 

Daniel H. Cox 

Edwin A. Stevens, Jr. 

COX & STEVENS 
Telephone 1375 Broad 

irving Cox 

Edwin A. Stevens 

Consulting Engineers, Naval Architects, Marine Engineers 

15 WILLIAM STREET NEW YORK 

WILLIAM T. DONNELLY 

Consulting Engineer and Waval Architect 
135 BROADWAY, NEW YORK 

DESIGNER OF FLOATING DRY DOCKS STEEL AND woop 

- PLANS ON HAND FOR DOCKS FROM 1,000 TO 10,000 TONS 

Write for information on Mechanical Lift Dock for Small Vessels 
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™* ORIOLE 
THE TWO-PLUS-THREE 

PORT MOTOR 

Built in Baltimore, will run anywhere. 

Single, Double and Triple Cylinders. 

Full power at normal. 
Revolutions on liberal 

» bore and stroke. 

Send for Catalog. 

PAGE ENGINEERING CO. 
BALTIMORE, MD., U.S.A. 

WHEELER CONDENSER & ENGINEERING CO., CARTERET, N. J. 
Surface Condensers, Feed Water Heaters, 

Centrifugal Pumps, Rotative Dry Vacuum 
Pumps, ‘‘Edqdwards’*’ Air Pumps. 

Supplies and Repairs for Marine 
Machinery at short notice. 

Write for Cataiog “M-E” 

OAKUM 
BALTIMORE OAKUM CO. 

BALTIMORE, MD. 
Manufacturers of all grades of 

MARINE AND PLUMBERS’ OAKUM 
For sale everywhere Established 1872 

YERGUSON 
Engineering Specialties 

REFLEX WATER GAGES 
Used on all types of boilers by all 
the Principal Navies of the World 

ADVANTAGES : 

Quick and reliable observation of the water 
level. Safe, sure and durable at high pres- 
sures Not affected by cold air drafts.) Most 

effective protection against injuries to boilers 

and workmen. Easily applied to all types 
of gauge glass fittings. 

When filled with WATER the Reflex Gage 
always appears BLACK. When empty it 
instantly shows WHITE. No mistake pos- 
sible. This feature alone is worth many 
times the cost of the Reflex. 
Send for catalog of Water Gage Apparatus. 

MANUFACTURED BY THE 

JERGUSON GAGE & VALVE CO. 
22 Pons Buildine, BOSTON, MASS, 

“THE WATER SHOWS BLACK” 

PUMPS, MARINE GLUE. 
Ferdinand, L. W., & Co., Boston, Mass. 

PUNCHES AND DIES. 
Richards, I. P., Co., Providence, R. I. 

PUNCHING MACHINES AND SHEARING MACHINES, HYDRAULIC 
POWER AND HAND 

Cincinnati Punch and Shear Company, Cincinnati, Ohio. 
Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 

QUADRANT DAVITS—See DAVITS. 

RAFTS—See LIFE BOATS AND RAFTS. 

“RAILWAY DRY DOCKS. 
Crandall, H. I., & Son Co., East Boston, Mass. 

RANGE FINDERS. 
Schuette Recording Compass Co., Manitowoc, Wis. 

RANGES. 
Sands, A. B., & Son Co., New York. 

RASPS. 
Nicholson File Co., Providence, R. I. 

REAMERS. 
Morse Twist Drill & Machine Co., New Bedford, Mass. 
Pratt & Whitney Co., New York. 

REAMERS—PNEUMATIC. 
Independent Pneumatic Tool Co., Chicago and New York. 

RECORDING COMPASSES. 
Schuette Recording Compass Co., Manitowoc, Wis. 

REFLEX WATER GAUGES. 
Jerguson Gage & Valve Co., Boston, Mass. 

REFRIGERATING ENGINEERS—See ENGINEERS, CONSULTING 

REFRIGERATING PLANTS. 
American Linde Refrigeration Co., New York. 
Roelker, H. B., New York. 

REGRINDING VALVES—See VALVES. 

RELEASING GEAR. 
Welin Davit and Lane & DeGroot Co., Con., Long Island City, N. Y. 

RELIEF VALVES—See VALVES. 

REVERSING ENGINES. 
Chase Biecbine Co., Cleveland, Ohio. 
Forbes, W. D., Mf. z. Co., New London, Conn. 

REVOLUTION COUNTERS. 
Ashton Valve Co., Boston, Mass. 
Star Brass Mfg. Co., Boston, Mass. 

RHEOSTATS. 
General Electric Co., Schenectady, N 
Simplex Electric Heating Co., ey idee Mass. 

RIGGING—See WIRE ROPE. 

RIVER BOATS—Also see SHIPBUILDERS AND DRY DOCK COS. 
Gas Engine & Power Co. and Chas. L. Seabury & Co., Consol., Morris 

Heights, N. Y. 
Marine Iron Works, Chicago, IIl. 
Merrill-Stevens Co., deckaonwle: Fla. 
Moran Co., The, Seattle, Wash. 
Ward, Chas. in Engineering Works, Charleston, W. Va. 

RIVETING MACHINES, HYDRAULIC AND STEAM POWER. 
Independent Pneumatic Tool Co., Chicago and New York. 
Niles-Bement-Pond Co., New York. 

RIVETERS, PNEUMATIC. 
Independent Pneumatic Tool Co., Chicago and New York. 

ROLLER BEARINGS—See THRUST BEARINGS. 

ROLLS, BENDING AND STRAIGHTENING. 
Niles-Bement-Pond Co., New York. 

ROOFING PAINTS. 
Ferdinand, L. W., & Co., Boston, Mass. 

ROPE—Also see WIRE ROPE, TRANSMISSION ROPE, and MANILA 
AND SISAL ROPE. 

Columbian Rope Co., Auburn and New York. 
Durable Wire Rope Co., Boston, Mass. 
Griscom-Spencer Co., New York. 
Phosphor-Bronze Smelting Co., Ltd., Philadelphia, Pa. 
Plymouth Cordage Co., North’ Plymouth, | Mass. 
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ROTARY BLOWERS—See BLOWERS. 

ROWBOATS—See LAUNCHES AND YACHTS. 

RUBBER GOODS—Also see PACKING—Also see INTERLOCKING 
RUBBER TILING. 

Griscom-Spencer Co., New York. 
New York Belting & Packing Co., Ltd., New York. 
Peerless Rubber Mfg. Co., New York. 

RUBBER MATTING CEMENT. 
Ferdinand, L. W., & Co., Boston, Mass. 

RUBBER TILING—See INTERLOCKING RUBBER TILING. 

RUBBER VALVES—See VALVES, RUBBER, — 

SAFETY VALVES—See VALVES. 
Welin Davit and Lane & DeGroot Co., Con., Long Island City, N. Y. 

SANITARY FITTINGS—See PLUMBING. 

SANITARY PUMPS—See PLUMBING. 

SEARCHLIGHTS. 
General Electric Co., Schenectady, N. Y. 

SENTINEL VALVES—See VALVES. 

SEPARATORS—PNEUMATIC—See PNEUMATIC SEPARATORS. 

SHAFTING—HOLLOW CHARCOAL IRON OR STEEL. 
National Tube Co., Pittsburg, Pa. 

SHAFT STEEL—See STEEL SHAFTING. 

SHALLOW-DRAFT RIVER BOATS—See RIVER BOATS. Also 
SHIPBUILDERS AND DRY DOCK COMPANIES. 

SHEARING MACHINES, HYDRAULIC, STEAM POWER AND HAND. 
Cincinnati Punch and Shear Company, Cincinnati, Ohio. 
Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 

SHEATHING METAL—See YELLOW METAL; also BRASS AND 
COPPER. 

SHEETING, ASBESTOS. 
Johns-Manville, H. W., Co., New York. 

SHEET IRON. 
Toledo Shipbuilding Co., Toledo, Ohio. 

SE ED ERS AND DRY DOCK COMPANIES—See also RIVER 

Bath Iron Works, Bath, Maine. 
Fletcher, W. & A. Co., Hoboken, N. J. 
Fore River Shipbuilding Co., Quincy, Mass. 
Gas Engine & 

Heights, N. Y. 
Halifax Graving Dock Co., Halifax, Nova Scotia. 
Marine Iron Works, Chicago, IIl. 
Marvel, T. S., Shipbuilding Co., Newburg, N. Y. 
Merrill-Stevens Co., Jacksonville, Fla. 
Moran Co., The, Seattle, Wash. 
Newport News Shipbuilding & Dry Dock Ny Newport News, Va 
Tietjen & Lang Dry Dock Co., Hoboken, N 
Toledo Shipbuilding Co., Toledo, Ohio. 
Ward, Chas., Engineering Works, Charleston, W. Va. 

SHIP CHANDLERS—See CHANDLERY STORES. 

SHIP ELEVATORS—See MARINE ELEVATORS. 

SHIP FiTTINGS. 
Ferdinand, L. W., & Co., Boston, Mass. 
Griscom-Spencer Co,, New York. 

SHIP GLUE—See MARINE GLUE. 

SHIP LOGS AND SPEED INDICATORS. 
Schuette Recording Compass Co., Manitowoc, Wis. 

SHIP STORES—See CHANDLERY STORES. 

SHIPYARDS—See SHIPBUILDERS. 

SHOWER BATHS—See PLUMBING. 

SIGNALS—MARINE. 
United States Marine Signal Co., New York. 

SLOTTING MACHINES. 
Niles-Bement-Pond Co., New York. 

SMOOTH-ON. 
Smooth-On Mfg. Co., Jersey City, N. J. 

SPEED INDICATORS FOR SHIPS, YACHTS AND MOTOR BOATS. 
Schuette Recording Compass Co., Manitowoc, Wis. 

SPRINGS, VANADIUM. 
American Vanadium Co., Pittsburg, Pa. 

STAYBOLT CUTTERS—See STAYBOLT NIPPERS. 

STEAM CIRCULATORS. 
Bloomsburg, H. & Co., Baltimore, Md. 

STEAM ENGINE INDICATORS—See INDICATORS. 

STEAM ENGINES—See ENGINES. 

STEAM GAUGES. 
Lunkenheimer Co., Cincinnati, Ohio. 
Walworth Mfg. Co., New York. 

STEAM HAMMERS. 
Niles-Bement-Pond Co., New York. 

STEAM AND HOT-BLAST APPARATUS. 
American Blower Co., Detroit, Mich. 
Sturtevant Co., B. F., Hyde Park, Mass. 

ower Co., & Chas. L. Seabury & Co., Consol., Morris 

( i) ‘Sands” Sanitary Fixtures 

Strictly High Grade Throughout 

*TARPON ” 
Pump Water Closet 

Vitro-adamant oval rim bowl, 

quartered oak seat and cover, special compo- 

sition combined supply 
and waste pump, 

proved supply 

valve. 

Pump rough with 
polished trim- 
mings, $100 00 

The above fixture 

is one of the latest de- 

signs, especially made 

for heavy duty, crews’ 

quarters, and submar- 

ine boats. Will dis- 

charge contents against 

50 Ibs. pressure. 

flushing 

im- 

foot 

Plate S-2000 
A Fixture For Heavy Duty 

Send for CATALOG ‘‘ E”’ showing large assortment of Marine 
Plumbing Specialties free upon application. 

A. B. SANDS & SON COMPANY 
‘Pioneers for Over 60 Years’? 

Largest Manufacturers in the World of 

MARINE PLUMBING SPECIALTIES 
zis Vesey St. New York, U.S. A. 

1849 1911 

PRACTICAL SHIPBUILDING 
A Treatise on the Structural Design 

and Building of Modern Steam Vessels. 

By A. C. Holms. Text, 638 pages. Plates, 115. 

This is the second edition of a work 
which first appeared about four years 
ago. The text has been revised and 
new matter added, including two plates. 
This work is divided into two volumes, 

the first consisting entirely of text and 
the second entirely of plates, which in- 
clude details of every part of a ship’s . 
structure as well as general drawings, 
showing the arrangement of principal 
compartments on ships of various types, 
the expansion of shell plating, the de- 

velopment of water lines and buttocks, 
and every such details as masts and rig- 
ging in steam and sailing vessels. The 
amount of information included is 
enormous. Price $10.00 postpaid. 

FOR SALE BY 

International Marine Engineering 
17 Battery Place, New York City 
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STEAM JETS. 
Bloomsburg, H., & Co., Baltimore, Md. 

STEAM PUMPS—See PUMPS. 

STEAM SEPARATORS. 
Griscom-Spencer Co., New York. 

STEAM SPECIALTIES. 
Ashton Valve Co., Boston, Mass. 
Jerguson Gage & Valve Co., Boston, Mass. 
Lunkenheimer Co., Cincinnati, Ohio. 
National Tube Co., Pittsburg, Pa. 
Penberthy Injector Co., Detroit, Mich. 
Powell, Wm., Co., New York. 
Power Specialty Co., New York. 
Star Brass Mfg. Co., Boston, Mass. 
Walworth Mfg. Co., Boston, Mass. 

STEAM SUPERHEATERS. 
Power Specialty Co., New York. 

STEAM TRAPS. 
American Blower Co., Detroit, Mich. 
Sturtevant Co., B. F., Hyde Park, Mass. 
Walworth Mfg. Co., Boston, Mass, 

STEAM TURBINES. 
Bath Ircn Worxks, Bath, Maine. 

64 59 De Laval Steam Turbine Co., Trenton, N. J. 
Fletcher, W. & A., Co., Hoboken, N. J. 
Fore River Shipbuilding Co., Quince De 
General Electric Co., Schenectady, 
Kerr Turbine Co., Wellsville, N. Y. 

FOR MO ORING, Parsons Marine Steam Turbine Co., New York. 
TO WING HA WSERS, , Terry Steam Turbine Co., Hartford, Conn. 

9 STEAM TURBINE DYNAMOS. 
SHIP S RIGGING, De Laval Steam Turbine Co., Trenton, N. J. 

AND SIMILAR PURPOSES General Electric Co., Schenectady, N. Y. 

This wire zone ro eel Gs ealeaies aed, and ae strand is STEAMERS, LIGHT-DRAFT, RIVER—See RIVER BOATS. 
separately served with a specially prepared hemp marline. : STEEL BALLS 

ines the pliabil:'ty and i rface of hemp or Manill: see ee 
Pee ath the aoa a. Cehaare HED Gane Seeing the Bantam Anti-Friction Co., Bantam, Conn. 
disadvantages of both, and being far more durable and economical STEEL, VANADIUM. 
than either. 2 : aa American Vanadium Co., Pittsburg, Pa. 

Full detailed information upon application. 

) ST Dales EaginnCoel Cader Mich 
DURABLE WIRE ROPE co. Forbes, W. D., Mtg. Co., New London, Conn. 

93 PEARL STREET, BOSTON, MASS. Williamson Bros.’ Co.) Philadelphia, Pa. 
STEERING ENGINES. 

Chase Machine Co., Cleveland, Ohio. 
Dake Engine Co., Grand Haven, Mich. 
Forbes, W. D., Mfg. Co., New London, Conn. 
Hyde Windlass Cc., Bath, Maine. 
Lidgerwood Mfg. Co., New York. 
Sheriffs Mfg. Co., Milwaukee, Wis. 
Williamson Bros. Co., Philadelphia, Pa. 

STEERING WHEELS. Hot Water for Bath Rooms Lge Minds Co, Bath, Maing Williamson Bros. Co., Philadelphia, Pa. 

STOP COCKS—See VALVES. 

STOVES—See RANGES. 

ETRAIGHTENING ROLLS—See ROLLS. 

T fel E RR E ( L LY SUPERHEATERS—See STEAM SUPERHEATERS. 

SURFACE CONDENSERS—See CONDENSERS. 

SWITCHBOARDS—See ELECTRICAL INSTRUMENTS. 

ie a t h ia e a t e€ r TACKLE BLOCKS—See BLOCKS. 

TANKS—COPPER, GALVANIZED IRON. 
Griscom-Spencer Co., New York. 
Sands, A .B., & Son Co., New York. 

[° finely nickeled to THERMOMETERS 
7 Star Brass Mfg. Co., Boston, Mass. 

match the finest sys- tar Brass Mfg. Co., Boston, Mass 
THREADING AND CUTTING MACHINES—See PIPE-THREADING 

tem. One small steam AND CUTTING MACHINES. 

connection makes it DOS- THROTTLE VALVES—See VALVES. 

1 THRUST BEARINGS. 
sible to draw cold or Bantam Anti-Friction Co., Bantam, Conn. 
warm water at will from Vanadium Metals Company, Pittsburg, Pa. 

TILING—See INTERLCCKING RUBBER TILING. 

TOILET ACCESSORIES. 
Sands, A. B., & Sen Co., New York. 

TOOLS, MACHINE. 
Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., New York. 
Stow Mfg. Co., Binghamton, N. Y. 

TOOLS, MACHINISTS’ AND CARPENTERS’--See BENCH TOOLS. 

TOWING HCOKS AND CHOCKS. 
American Ship Windlass Co., Providence, R. I. 
Chase Machine Co., Cleveland, Ohio. 

TOWING MACHINES 

a single cock. In stock 
for prompt delivery. 

WRITE NOW FOR CIRCULAR 

ThelGrisecomeSpencer Co. 
Formerly The James Reilly Repair and Supply Company American Ship Windlass Co., Providence, R. I. 

Chase Machine Co., Cleveland, Ohio. 

TRANSMISSION ROPE—See ROPE. 

TRAPS—See STEAM TRAPS. 

TRIPLEX BLOCKS. 
Yale & Towne Mfg. Co., New York. 

90 WEST STREET, NEW YORK 

Manufacturers of Reilly Multicoil Heater, Evaporator 
and Condenser. 
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TUBES—See BOILER TUBES; also BRASS AND COPPER. 
TUBE CLEANERS—See BOILER-FLUE CLEANERS. 
TUBE CUTTERS—See BOILER TUBE CUTTERS. ELEPHANT wi THE PHOSPHOR: BRONZE SMELTING C0. 
TUBE EXPANDERS. ) 

Pratt & Whitney Co., New York. 2200 WASHINGTON AVENUE, PHILADELPHIA, PA. 

Pare Cee ae i CEG «| ELEPHANT BRAND“ Deypler Bong TURBINES—See STEAM TURBINES. .  * | , INGOTS, CASTINGS, WIRE, SHEETS, RODS, Etc. 
TURNING ENGINES. ; ed — DELTA METAL — — 
Ga BD Ning assy eon Providence, R. I. __ | IN BARS!FOR FORGING AND FINISHED RODS 
Forbes, W. D., Mig. Com New London, Gonn" | REG..U.S. PAT. OFF. | -. + ORIGINAL anb SoLe Makers IN: THE U.S. 0): 

TURRET LATHES—See LATHES, TURRET. 

TWENTIETH CENTURY LINOLEUM GLUE-CEMENT. 
Ferdinand, L. W., & Co., Boston, Mass. 

TWINE—See ROPE—Also CORDAGE. 
The Invincible Nozzle 

Siam Ceasc'Ga Nts Vikoush, aan Fire Department Supplies 
TWIST DRILLS. ANDREW J. MORSE & SON 

Morse Twist Drill & Machine Co., New Bedford, Mass. 
Pratt & Whitney Co., New York. UTILS») 

UNIONS—See PIPE UNIONS. y 221 HIGH ST., BOSTON, MASS. 

VACUUM GAUGES—See STEAM GAUGES. 
VALVES—Also see RUBBER VALVES AND WATER VALVES. = D lV | N G A P P AR AT US 

Ashton Valve Co., Boston, Mass. 
Jerguson Gage & Valve Co., Boston, Mass. 
Lunkenheimer Co., Cincinnati, Ohio. 
National Tube Co., Pittsburg, Pa. 
Powell, Wm., Co., Cincinnati, Ohio. 
Power Specialty €o., New York. 
Star Brass Mfg. Co., Boston, Mass. 
Walworth Mfg. Co., Boston, Mass. 

VALVES, RUBBER 
Crandall Packing Co., Palmyra, N. Y. 

VALVES, WATER. 
Continental Iron Works, Brooklyn, N. Y. 
Jerguson Gage & Valve Co., Boston, Mass. 

VANADIUM. 
American Vanadium Co., Pittsburg, Pa. 

VANADIUM STEEL. 
American Vanadium Co., Pittsburg, Pa. SY IN EA hs! BLE 

VARNISH—See PAINT. METAL P LISH 
VENTILATING FANS—See BLOWERS. r @ | ; ‘ 
VENTILATORS. 

AIR AND GAS 
COMPRESSORS 
THE NORWALK IRON WORKS 
SOUTH NORWALK, CONN. 

Sands, A. B., & Son Co., New York. it works" quickly ah ose ence eens tts SHEE oe oO ee and makes new. 

VERTICAL PUMPS—See PUMPS. 3-0z. Box for 10 Cents. _5-Ib. Pail $1.00, _ Liquid $1.00 per Gallon. 
VOLTMETERS—See ELECTRICAL INSTRUMENTS. Sold by Agerts and Dealers all over the World. Ask or write for FREE sample. 

EO. W. FEMAN, Expert Polish Maker, 295 E. Washington St., Indianapolis, Ind. 
WATER CLOSETS—PUMP WATER CLOSETS—See PLUMBING. GEO Pee anes York City. Chicago, Ill. hd Francisco, tae : 

WATER COLUMNS. 
Jerguson Gage & Valve Co., Boston, Mass. 
Lunkenheimer Co., Cincinnati, Ohio. 
National Tube Co., Pittsburg, Pa. ] IV FTA [ [ | ( PAC K | i fF N 

WATER GAUGES AND. ALARMS. 
Jerguson Gage & Valve Co., Boston, Mass. 

Lunkenheimer Co., Cincinnati, Ohio, For Piston R and Valve Stems of Main and Auxiliary Engines 
Walworth Mfg. Co., Boston, Mass. OF GUS OLS ian 

WATERPROOF LIQUID CEMENT. 
Ferdinand, L. W., & Co., Boston, Mass. THE UNITED STATES METALLIC PACKING COMPANY 

Naa ae sn aE Oeics Mass. PHILADELPHIA AND CHICAGO 

WATERPROOF PAINT. 
Ferdinand, L. W., & Co., Boston, Mass. 

WATERTUBE BOILERS—See BOILERS. 

WATER VALVES—See VALVES, WATER. T. S. MARVEL SHIPBUILDING GO. 
WHARF DROPS. 

American Ship Windlass Co., Providence, R. I. 

WHISTLES. , 0 Pe var Rete SHIP «nwENGINE BUILDERS| - Lunkenheimer Co., Cincinnati, Ohio. 
Bower Coen peracincinn ath Ohio. 
tar Brass g. Co., Boston, Mass. 

Walworth Mfg. Co., Boston, Mass. NEWBURG, N. Y. 

WHITE METAL. 
Griscom-Spencer Co., New York. 
Fhospher (ego Sere Op Pent edel Dae Pa. - : . 
Reeves, Paul S., on, iladelphia, Pa. } 9 5 3 
Vanadium Metals Company, Pittsburg, Pa. j Simplex means quality, the quality that has 

WINDLASSES. stood the test, the “customers test,’’ the test 
American Ship Windlass Co., Providence, R. I. that means hard work well done. 
Chase Machine Co., Cleveland, Ohio. SIMPLEX ELECTRIC HEATING CO. 
Hyde Windlass Co., Bath, Me. 

CAMBRIDGE, MASS. 

Lidgerwood Mfg. Co., New York. 
Williamson Bros. Co., Philadelphia, Pa. 

MONADNOCK BLOCK CHICAGO Ff 
WINCHES—See WINDLASSES. 

WIRE ROPE. 
American Ship Windlass Co., Providence, R. I. 
Durable Wire Rope Co., Boston, Mass. 
Phosphor Bronze Smelting Co., Ltd., Philadelphia, Pa. 

WIRE VANADIUM. 
American Vanadium Co., Pittsburg, Pa. 

WOOD SAWS—PNEUMATIC. 
Independent Pneumatic Tool Co., Chicago and New York. 

WRENCHES—Also see PIPE WRENCHES. 
Billings & Spencer Co., Hartford, Conn, 
Williams: & Co., J. H.,. Brooklyn, N. Y 

YACHT GLUE—See MARINE GLUE. 

YACHTS—See LAUNCHES AND YACHTS; also SHIPBUILDERS. 
YELLOW METAL. 

Vanadium Metals Company, Pittsburg, Pa. 

Sleam Capstans 
= eam Winches 

) Docking LHGIMEeSs 
lowing MACHINES 

For cot PECK, LI O1SLS 

e Mackime Co. Cleveland Q| — lhe Chas 
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TWO IN OPERATION ON N. Y., N. H. &H. R. R. DOCK AT BRIDGEPORT, CONN. 

This method of conveying trucks is entirely new, and the simplicity of the design 
and economy in first cost will appeal to the superintendents of docks, warehouses 
and other situations where loaded trucks are to be conveyed up and down an incline. 
It consists of an endless steel chain supported by and sliding in a lubricated steel 
cbannel and kept in motion by svrocket wheels driven by an electric or steam motor. 
The chain is provided with projections which engage the axle of the truck, leaving the 
wheels to rest the load. In tide water docks, when the platform floats to level and 
the chain becomes unnecessary, one man can quickly lower the whole machine and 
fit the steel plate covering in the channel. When needed it can as quickly and 
simply be raised to position. It is readily controlled; started, stopped One reversed 
by a switch, and Is perfectly safe for the workmen. 

Send for full description and economy figures. 

Reno Inclined Elevator Co. 
553,555 and 557 West 33d Street, New York City 

THE MOST CONVENIENT WRENCH FOR 
INCONVENIENT PLACES 
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Don’t fail to send for our New Catalog 

THE BILLINGS & SPENCER CoO. 
LONDON, 8 Long Lane, Aldersgate St. HARTFORD, CONN. 

When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 
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WELIN DAVIT AND LANE & DE GROOT CO. 
305 Vernon Ave., Long Island City, N. Y. CONSOLIDATED Tel. Greenpoint 2581 

Manufacturers of Welin Quadrant Davits, the only reliable boat-launching apparatus on the market ; manufactured 

in twenty distinct types and sizes. Over SOOO Davits now in use. 

The Lane (&& De Groot Life 
Boats and Life Rafts are the 
Standard of quality. 

Also builders of bronze, steel and wood- 

en launches and other marine appliances. 

The famous A-B-C Life Pre- 
servers. 

One-third lighter and smaller than any 
other belt made. 

A-B-C Life-Belt Cork Life-Belt 

The American-Hawailan S. S. Co’s S. S. ‘‘Honoluluan’’—Fitted with Welin Quadrant Davits = All our appliances approved by U. S. 
Inspectors. 

: Lloyd’s A >, > E.G: London House: AXEL WELIN, A.I.N.A 5 2 s Avenue, London, E.C. 

o> am Tests of Spellerized 
| Steel Boiler Tubes 

CRUSHING TEST 
Specimens, 21% " long, crushed by repeated 
blows of a steam hammer. This test 

shows that the tube will stand extreme 
punishment without evidence of defects. 
Should the weld open or wall fracture, 

fe such a tube is rejected | 

The SPELLERIZED STEEL BOILER TUBE is subjected to many rigid tests before ship- 
ment. In previous announcements we have described the Crop End Test, the Inspection 
Test (interior and exterior), the Hydraulic Test, the Flange Test and the Pin Test. 

National Tube Company 
General Sales Offices: Frick Building, PITTSBURGH, PA. 

DISTRICT SALES OFFICES: 
ATLANTA NEW ORLEANS PITTSBURGH ST. LOUIS 
CHICAGO NEW YORK PORTLAND Aes SALT LAKE CITY 
DENVER PHILADELPHIA SAN FRANCISCO SEATTLE 

Export Representatives: United States Steel Products Co., New York City 

* This is the fifth of a series of announcements in reference to the qualities of and tests given to 
SPELLERIZED STEEL BOILER TUBES 

When wrtting to advertisers, blease mention INTERNATIONAL MARINE ENGINEERING. 
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A PERFECT LOG 
The Schuette Recording Compass 

will keep an accurate automatic record 

of how your ship is steering. 

It will show what course you were 
steering and the exact time when the 
course was changed. 

Write for descriptive booklet. — 

SCHUETTE RECORDING COMPASS CO. 
MANITOWOC, WIS., U.S. A. — 

Se 

Don’t You Know that Escaping Steam 
Means Money Wasted? =| 

i i 

Then use a packing that has known lasting qualities under high f 7 
<\_) pressure and superheated steam. ; 

°ePALMETTO” | 
- PACKING i) 

is made to give long service under the most exacting conditions. 
Any engineer who has used it will tell you 

that with it he has not only reduced the packing 
expense, but saved himself a lot of unnecessary 
work. 4 Let us send you a free working sam- 
ple just to prove that you cannot afford to be 
without “Palmetto” in the engine room. 

| Greene, Tweed @ Co. |}: 
SOLE MANUFACTURERS 

109 Duane St. New York 
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